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SECTION  1 

INTRODUCTION 


This  work  plan,  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES), 
describes  the  scope  of  work  required  for  the  collection  and  analysis  of  data  to  support  a 
risk-based  remediation  decision  for  soil  and  groundwater  contaminated  with  fuel 
hydrocarbons  at  Site  SS-15A,  Homestead  Air  Reserve  Base  (ARB)  (formerly 
Homestead  Air  Force  Base).  The  work  is  being  performed  for  the  Air  Force  Center 
for  Environmental  Excellence,  Technology  Transfer  Division  (AFCEE/ERT)  under  Air 
Mobility  Command  (AMC)  contract  No.  FI  1623-94-00024,  Order  No.  39. 

1.1  DESCRIPTION  OF  THE  RISK-BASED  APPROACH 

The  objective  of  risk-based  remediation  is  to  reduce  the  risk  of  specific  chemicals  to 
human  health  and/or  ecological  receptors  such  as  animals  or  plant  life,  and  to  prevent 
aesthetic  nuisances.  For  any  chemical  to  pose  a  risk,  four  elements  must  exist  at  the 
site: 

•  A  source  of  chemical  contamination  that  exceeds  or  could  generate  chemical 
contamination  above  health-protective  or  aesthetic  standards; 

•  A  mechanism  of  contaminant  release; 

•  A  human  or  ecological  receptor  available  for  chemical  contact;  and 

•  A  completed  pathway  for  that  receptor  to  come  into  contact  with  the  chemical.If 
any  one  of  these  three  elements  is  absent  at  a  site,  there  is  no  current  risk.  The 
reduction  or  elimination  of  risk  can  be  accomplished  by  limiting  or  removing  any 
one  of  these  three  elements  from  the  site  (i.e.,  by  interrupting  completed 
exposure  pathways). 

The  goal  of  risk-based  remediation  is  to  find  the  most  cost-effective  method  of 
reducing  present  and  future  risk  by  combining  one  or  more  of  the  following  risk- 
reduction  techniques: 

•  Chemical  Source  Reduction  -  Achieved  by  natural  attenuation  processes  over 
time  or  by  engineered  removals  such  as  free  product  recovery,  soil  vapor 
extraction  (SVE),  or  in  situ  bioventing. 

•  Chemical  Migration  Control  -  Examples  include  the  natural  attenuation  of  a 
groundwater  plume,  and  SVE  to  prevent  migration  of  hazardous  vapors  to  a 
receptor  exposure  point. 
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•  Receptor  Restriction-Land  use  controls  and  site  fencing  can  control  receptor 
exposure  to  site  contaminants  until  natural  attenuation  and/or  engineered 
remediation  reduce  the  chemical  source  and/or  eliminate  the  potential  for 
chemcial  migration  to  an  exposure  point. 

1.2  RISK-BASED  APPROACH  FOR  SITE  SS-15A 

The  major  tasks  of  this  risk-based  project,  as  illustrated  on  Figure  1.1,  are: 

1.  Collecting  supplemental  site  characterization  data  necessary  to  define  the 
nature,  magnitude,  and  extent  of  soil,  soil  gas,  and  groundwater 
contamination  and  to  document  to  degree  to  which  natural  attenuation 
processes  are  operating  at  Site  SS-15A; 

2.  Determining  whether  an  unacceptable  risk  to  human  health  or  the  environment 
currently  exists  or  may  occur  in  the  foreseeable  future  using  reasonable 
expousre  scenarios,  quantitative  contaminant  transport  and  fate  models  and 
exposure  concentration  estimates;  and 

3.  Evaluating  and  recommending  a  remedial  alternative  that  both  reduces  the 
source  of  contamination  and  minimizes  or  eliminates  risks  to  potential 
receptors  associated  with  the  site-related  contamination. 

4.  Documenting  the  remedial  action  selection  process  in  a  Long-Term 
Monitoring  (LTM)  plan  or  Remedial  Action  Plan  (RAP)  which  fully  satisfies 
Florida  Department  of  Enironmental  Protection  (FDEP)  requirements. 

The  contamination  at  Site  SS-15A  occurs  in  discrete  areas  that  are  associated  with 
various  fuel  distribution  lines.  Detailed  characterization  of  each  contaminated  area  is 
beyond  the  scope  of  this  project.  Therefore,  one  discrete  area  that  evidences  relatively 
elevated  soil  and  groundwater  contaminant  levels  will  be  the  focus  of  the 
characterization  effort.  Available  data  indicate  that  the  site  is  sufficiently  homogenous 
that  the  results  of  the  detailed  risk-based  analysis  of  the  selected  area  can  then  be  used 
to  evaluate  risks  posed  by  chemical  contamination  at  other  portions  of  Site  SS-15A. 

The  northern  end  of  apron  line  AP-26  was  selected  for  the  focused  study  because  of 
the  relatively  high  levels  of  contamination  detected  in  this  area  and  the  relatively  large 
number  of  groundwater  monitoring  wells  that  have  been  installed  (providing  historical 
data).  All  work  will  be  performed  in  accordance  with  guidance  and  requirements 
specified  in  the  Sampling  and  Analysis  Plan  (SAP)  (Appendix  A)  and  Health  and  Safety 
Plan  (HASP)  (Appendix  B). 

1.3  REGULATORY  REQUIREMENTS 

This  section  describes  Florida's  tiered  approach  for  risk-based  remedial  action  at 
sites  contaminated  with  petroleum  products.  The  final  draft  Petroleum  Contamination 
Site  Cleanup  Criteria  rule  [Chapter  62.770  of  the  Florida  Administrative  Code  (FAC)] 
(FDEP,  1997)  presents  guidance  for  determination  of  remedial  requirements  for  closure 
of  petroleum-contaminated  sites,  including  several  mechanisms  for  determining  matrix- 


l:\PROJECTS\731298\l  .DOC 


1-2 


Review  Available 
Site  Data 


Develop  Preliminary 
Conceptual  Model 


Make  Preliminary 
Assessment  of  Potential 
For  Risk-Based  Remediation 
Based  on  Existing  Site 
Characterization  Data 

-  Contaminant  Type 
and  Distribution 

-  Hydrogeology 

-  Location  of  Receptors 


Perform  Site  Investigation 
in  Support  of 
Risk-Based  Remediation 


Refine  Conceptual  Model  and 
Complete  Pre-Modeling 
Calculations 


Document  Occurrence  of 
Intrinsic  Remediation  and 
Model  Intrinsic  Remediation 
Using  Numerical  Models 


Use  Results  of  Modeling  and 
Site-Specific  Information  in 
an  Exposure  Assessment 


Is  There 

Unacceptable  Risk 
To  Potential 
\^Receptors  ? 


Evaluate  Use  of 
Other  Remedial 
Options  In 
Conjunction  With 
Intrinsic  Remediation 


Free  Product 
Recovery 


Soil  Venting 


Enhanced 

Bioremediation 


Site  Point-Of-Compliance 
Monitoring  Wells  and 
Finalize  Long-Term 
Monitorinq  Plan 


Assess  Potential  For 
Intrinsic  Remediation 
With  Remediation 
System  Installed 


Refine  Conceptual  Model  and 
Complete  Pre-Modeling 
Calculations 


Model  Intrinsic  Remediation 
Combined  with  Remedial 
Option  Selected  Above 
Using  Numerical  Models 


Use  Results  of  Modeling  and 
Site-Specific  Information  in 
an  Exposure  Assessment 


Prepare  EE/CA  Which 
Incorporates  Appropriate 
Risk-Reduction  Technologies 
and  Intrinsic  Remediation 


Obtain  Regulatory  Approval 


On  Fuel-Contaminated 
Sites  Only  Design, 
Construct  and  Operate 
Risk-Reduction  Technologies. 


Prepare  EE/CA  In  Support 
of  Intrinsic  Remediation 


I  If  Bioventing  or  Other 
Source  Reduction  Technologies 
are  Needed,  Operate  Those 
Systems  for  365  days  and  Then 
Resample  Soils  to  Determine 
Mass  Removal 


FIGURE  1.1 


RISK-BASED  REMEDIATION 
FLOW  CHART 
SITE  SS-15A 


Homestead  ARB,  Florida 


PARSONS 

ENGINEERING  SCIENCE,  INC. 
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specific  cleanup  criteria.  The  regulations  allow  closure  of  petroleum  release  sites  under 
several  different  scenarios,  including: 

•  No-Further-Action-Proposal  (NFA)  Without  Conditions, 

•  NFA  Proposal  With  Conditions,  or 

•  Monitoring-Only  Proposal  for  Natural  Attenuation. 

A  Remedial  Action  Plan  (RAP)  must  be  prepared  for  sites  that  do  not  meet  the 
requirements  for  NFA  or  Natural  Attenuation.  Closure  of  a  site  under  the  NFA 
Without-Conditions  alternative  would  allow  unrestricted  future  use  of  the  site  (e.g., 
residential  land  use),  and  therefore  the  requirements  and  allowable  contaminant  levels 
under  this  alternative  are  the  most  restrictive.  The  NFA-With-Conditions  alternative 
requires  that  appropriate  institutional  or  engineering  controls  be  implemented  to  limit 
receptor  exposure;  sites  seeking  closure  under  this  alternative  are  subject  to  potentially 
less  stringent  cleanup  levels.  A  Natural  Attenuation  Monitoring  Program  is  a 
recognized  means  of  remediating  a  site,  with  the  goal  of  achieving  the  NFA  cleanup 
target  levels. 

The  actual  or  potential  beneficial  use  of  the  groundwater  and  susceptibility  of  the 
aquifer  to  contamination  are  considered  in  the  risk-based  corrective  action  program  to 
determine  site-specific  remediation  target  levels.  AH  groundwater  of  the  State  of 
Florida  is  classified  according  to  the  following  uses: 

Class  F-I:  Potable  water  use:  groundwater  in  a  sinqle  source  aquifer 

described  in  Rule  62-520.460,  FAC.  that  has  a  total  dissolved 
solids  (TDS)  content  of  less  than  3,000  milligrams  per  liter 
(mg/L)  and  was  specifically  reclassified  as  Class  F-I  by  the 
Commission. 


Class  G-I:  Potable  water  use:  groundwater  in  a  single-source  aquifer  that 

has  a  TDS  content  of  less  than  3,000  mg/L. 

Class  G-II:  Potable  water  use:  groundwater  in  an  aquifer  that  has  a  TDS 

content  of  less  than  10,000  mg/L,  unless  otherwise  classified  by 
the  Commission. 


Class  G-ni:  Non-potable  water  use:  groundwater  in  an  unconfined  aquifer 
that  has  a  TDS  content  of  10,000  mg/L  or  greater;  or  that  has  a 
TDS  content  of  3,000-10,000  mg/L  and  either  has  been 
reclassified  by  the  Commission  as  having  no  reasonable  potential 
as  a  future  source  of  drinking  water,  or  has  been  designated  by 
the  FDEP  as  an  exempted  aquifer  pursuant  to  Rule  62-28.130(3), 
FAC. 


Class  G-IV:  Non-potable  water  use:  groundwater  in  a  confined  aquifer  that 
has  a  TDS  content  of  10,000  mg/L  or  greater. 
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The  groundwater  beneath  Site  SS-15A  has  been  classified  as  Class  G-II  (OHM, 
1997). 


1.3.1  No  Further  Action 

Closure  of  a  petroleum  release  site  under  an  NFA  Proposal  (without  or  with 
conditions)  requires  that  a  site  meet  the  following  criteria: 

•  No  free  product  is  present  (as  specified  in  62-770.680  (l)(a),  FAC); 

•  No  fire  or  explosion  hazard  is  present  due  to  release  of  petroleum  or  petroleum 
products  ; 

•  No  "excessively  contaminated  soil"  (as  defined  in  62-770.200,  FAC)  is  present; 
and 

•  Matrix-specific  target  cleanup  levels  are  met. 

The  final  draft  Petroleum  Contamination  Site  Cleanup  Criteria  rule  (FDEP,  1997) 
incorporates  matrix-specific  Target  Cleanup  Levels  for  petroleum  constituents  in  the 
form  of  "look-up"  tables  or  through  reference  to  other  applicable  regulations  (i.e.,  state 
groundwater  or  surface  water  regulations).  Contaminant  concentrations  in  all  affected 
media  at  a  site  must  be  below  all  applicable  Target  Cleanup  Levels  for  the  site  to 
qualify  for  a  NFA  (with  or  without  conditions)  proposal.  However,  the  rule  also 
dlows  for  the  development  of  alternative  cleanup  standards  based  on  a  site-specific  risk 
assessment  for  use  in  a  NFA  Proposal  with  conditions.  These  site-specific  alternative 
cleanup  standards  can  be  used  in  place  of  those  presented  in  the  look-up  tables. 

1.3.2  Natural  Attenuation  With  Mlonitoring 

The  FDEP  recognizes  natural  attenuation  with  monitoring  as  a  viable  site 
remediation  strategy.  The  following  criteria  must  be  met  to  demonstrate  that  this 
strategy  is  appropriate  for  a  site: 

•  No  free  product  is  present  (as  specified  in  62-770.680  (l)(a),FAC); 

•  Contaminated  soil  is  not  present  to  the  extent  that  it  may  increase  cleanup  costs; 

•  Groundwater  contaminant  concentrations  above  applicable  target  cleanup  levels 
are  not  migrating  beyond  a  temporary  point  of  compliance  (POC); 

•  Available  data  show  an  overall  decrease  in  the  mass  of  contamination;  and 

•  Contaminant  concentrations  in  groundwater  do  not  exceed  appropriate  criteria 
(Table  IX  levels,  62-770,  FAC);  or  the  technical  evaluations  (as  specified  in  62- 
770.690  (e)(2),  FAC)  indicate  that  natural  attenuation  is  an  appropriate  remedial 
alternative. 

Natural  attenuation  with  monitoring  requires  the  establishment  of  a  temporary  POC 
based  on  site-specific  conditions  relating  to  land  and  groundwater  use,  potentially 
exposed  populations,  hydrogeology,  and  type  and  concentrations  of  contaminants. 
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Concentrations  of  petroleum  compounds  at  the  POC  cannot  exceed  levels  presented  in 
the  rule.  Monitoring  of  natural  attenuation  to  show  plume  stability  and/or  contaminant 
reductions  can  eventually  lead  to  a  proposal  for  NFA  With  or  Without  Conditions. 

1.3.3  Summary 

In  summary,  the  Petroleum  Contamination  Site  Cleanup  Criteria  rule  allows  a  rapid 
determination  of  whether  or  not  a  site  can  qualify  for  a  NFA  proposal  and/or  the 
appropriateness  of  natural  attenuation  with  monitoring  as  a  remedial  strategy.  The  rule 
allows  for  inclusion  of  site-specific  information  in  developing  alternative  cleanup  levels 
for  NFA  with  conditions,  and  provides  guidance  on  preparation  of  a  RAP  if  active 
remediation  is  warranted. 

1.4  WORK  PLAN  ORGANIZATION 

This  work  plan  consists  of  six  sections,  including  this  introduction,  and  three 
appendices.  Section  2  summarizes  existing  data  on  the  physical  characteristics  and 
nature  and  extent  of  contamination  at  Site  SS-15A,  and  presents  a  conceptual  site  model 
that  will  aid  in  defining  necessary  site  characterization  activities  and  subsequent  data 
analyses.  The  proposed  sampling  strategy  for  the  collection  of  additional  site 
characterization  data  is  presented  in  Section  3.  Section  4  discusses  the  proposed  risk 
analysis  methods  and  the  results  report  format.  Section  5  includes  a  proposed  schedule 
defining  milestone  dates  for  the  project  at  Site  SS-15A.  Section  6  lists  the  references 
used  in  preparing  this  document.  Appendices  A  and  B  contain  the  site-specific  SAP 
and  HASP,  respectively.  Appendix  C  contains  selected  historical  soil  and  groundwater 
analytical  results  for  Site  SS-15A. 


I:\PROJECTS\73 1298\1  .DOC 


1-6 


SECTION  2 

SITE  BACKGROUND  INFORMATION 


Information  regarding  the  environmental  setting  and  the  nature  and  extent  of 
contamination  at  Site  SS-15A  is  summarized  in  this  section.  Pertinent  figures  and 
tables  from  previously  prepared  reports  are  presented  in  Appendix  C. 

2.1  SITE  DESCRIPTION  AND  BACKGROUND 

Homestead  ARB  is  located  in  Dade  County,  Florida,  approximately  25  miles  south 
of  the  City  of  Miami  and  1.5  miles  west  of  Biscayne  Bay  (Figure  2.1).  The  FDEP 
facility  designation  for  Site  SS-15A  is  No.  138521996  and  the  Dade  County 
Department  of  Environmental  Resources  (DERM)  identifier  is  No.  UT-5272.  Site  SS- 
15 A,  the  flightline  apron,  is  located  in  the  southeastern  portion  of  the  Base  and 
encompasses  an  asphalt  and  concrete  covered  area  approximately  7,6(X)  feet  long  and 
1,130  feet  wide  (Figure  2.2).  The  site  contains  26  abandoned  underground  jet  fuel 
distribution  lines  (AP-4  through  AP-29).  The  adjacent  Site  SS-15B,  located  southeast 
of  Site  SS-15A,  is  the  location  of  nine  former  pumphouses  and  tank  farms. 

The  26  four-  (AP-19)  to  six-inch-diameter  (all  others)  steel  distribution  lines  extend 
northwest  from  the  former  pumphouses  beneath  the  flightline  apron.  The  lines  are 
spaced  on  293-foot  centers,  and  six  valve  boxes,  spaced  at  136-foot  intervals,  are 
located  along  each  distribution  line.  The  lines  were  installed  beginning  in  1956,  and 
the  fuel  distribution  lines  and  fuel  farm  tanks  were  abandoned  in  late  1993  and  early 
1994  (OHM,  1997).  The  SS-15A  distribution  lines  had  not  been  in  service  since  the 
early  1960s.  The  fuel  storage  tanks  were  removed  by  OHM  (1995a)  during  December 
1993  through  Februry  1994.  The  fuel  hydrant  system  (FHS)  piping  was  purged  of 
fuel,  tested,  and  grouted  during  January  and  February  1994,  and  the  fuel  pipelines  were 
grouted  in  March  1994  (OHM  1995a). 

Previous  investigation  activities  at  Site  SS-15A  have  included: 

•  Collection  and  analysis  of  soil  samples  from  232  boreholes  along  and  between  the 
fuel  distribution  piping  beneath  the  flightline  apron;  installation  and  sampling  of 
84  temporary  monitoring  wells  (TMWs);  installation  and  sampling  of  149 
permanent  monitoring  wells;  and  performance  of  11  aquifer  slug  tests  (OHM, 
1995a); 

•  Installation  of  15  shallow  monitoring  wells,  overdevelopment  of  32  shallow 
monitoring  wells,  and  collection  and  analysis  of  groundwater  samples  from  69 
shallow  monitoring  wells  (first-quarter  monitoring  only  [MO]  event)  (OHM, 
1995b); 
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•  Installation  of  3  shallow  monitoring  wells,  overdevelopment  of  6  shallow 
monitoring  wells,  and  collection  and  analysis  of  groundwater  samples  from  73 
shallow  monitoring  wells  (second-quarter  MO  event)  (OHM,  1996a); 

•  Overdevelopment  of  1  shallow  monitoring  well,  and  the  collection  and  analysis  of 
groundwater  samples  from  76  shallow  monitoring  wells  (third-quarter  MO  event) 
(OHM,  1996b). 

•  Installation  of  5  shallow  and  2  intermediate-depth  monitoring  wells,  and 
collection  and  analysis  of  groundwater  samples  from  81  shallow  and  2 
intermediate-depth  monitoring  wells  (fourth-quarter  MO  event)  (OHM,  1996c). 

•  Installation  of  2  shallow  monitoring  wells,  and  collection  and  analysis  of 
groundwater  samples  from  51  shallow  monitoring  wells  (year  two  first  quarter 
MO  event)  (OHM,  1997). 

•  Installation  of  two  pilot-scale  bioventing  systems,  soil  and  soil  gas  sampling,  air 
permeability  testing  and  in  situ  respiration  testing  were  performed  at  Site  SS-15B 
by  OHM  and  Parsons  ES  in  October  and  November  1996  and  February  1997 
(Parsons  ES,  1997). 

The  overdevelopment  of  39  monitoring  wells  was  an  interim  remedial  action 
performed  to  reduce  the  concentrations  of  dissolved  petroleum  constituents.  Each 
overdeveloped  well  was  pumped  for  approximately  6.5  hours  per  day  for  3  to  4  days, 
at  rates  of  4  to  20  gallons  per  minute  (gpm).  Contaminant  concentrations  in 
groundwater  samples  in  excess  of  50  micrograms  per  liter  (pg/L)  decreased 
significantly  after  overdevelopment  in  29  of  35  observed  instances  (OHM,  1996c).  At 
AP-26,  well  MW-75  was  overdeveloped  in  Sepember  or  October  1995,  and  MW-104 
was  overdeveloped  in  April  1996  (OHM,  1996c). 

Bioventing  pilot  testing  was  performed  by  Parsons  ES  at  the  adjacent  Site  SS-15B  in 
November  1996  and  February  1997  (Parsons  ES,  1997).  System  installation,  including 
air  injection  vent  wells  and  soil  gas  monitoring  points,  was  performed  by  OHM  under 
the  direction  of  Parsons  ES.  Testing  included  installation  of  two  pilot-scale  bioventing 
systems,  and  performing  air  permeability  and  in  situ  respiration  testing  in  the  vicinities 
of  former  Buildings  890  (PH9)  and  845  (PH2)  to  determine  the  feasibility  of  using 
bioventing  technology  to  remediate  vadose  zone  soils.  Work  included  analyzing  soil  gas 
samples  collected  in  the  pilot  test  areas  (Site  SS-15B)  and  along  apron  line  AP29  (Site 
SS-15A).  Soil  gas  results  indicated  that  soil  gas  in  areas  with  significant  vadose  zone 
fuel  contamination  had  elevated  TVH  concentrations  and  depleted  oxygen 
concentrations.  These  soil  gas  results  indicated  that  aerobic  biodegradation  of  fuel 
hydrocarbons  was  occurring,  but  was  limited  by  oxygen  supply,  and  that  injecting 
oxygen  (ambient  air)  would  stimulate  biodegradation  of  residual  fuel  hydrocarbons. 

Pilot  testing  results  indicated  that  bioventing  was  a  technically  feasible  remedial 
alternative.  Air  permeability  testing  indicated  that  the  use  of  horizontal  air  injection 
wells  (as  opposed  to  vertical  wells)  was  the  more  effective  method  of  supplying  oxygen 
to  vadose  zone  soils,  and  that  a  zone  of  pressure  and  oxygen  influence  of  approximately 
20  feet  from  horizontal  vent  wells  was  achievable.  Vertical  air  injection  wells  were 
found  to  be  less  efficient  in  supplying  oxygen  to  vadose  zone  soils  because  the  shallow 
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groundwater  limited  the  available  scre^ied  interval,  and  uniform  radial  flow  was  not 
achievable  because  of  the  variable  geology.  An  average  biological  degradation  rate  of 
approximately  1,460  milligrams  per  kilogram  (mg/kg)  of  hydrocarbons  per  year  was 
estimated  based  on  a  measured  oxygen  utilization  rate  of  6.2  percent  per  day. 

2.2  TOPOGRAPHY  AND  SURFACE  HYDROLOGY 

Homestead  ARB  and  the  surrounding  area  has  relatively  flat  topography,  with 
elevations  ranging  from  approximately  5  to  10  feet  above  mean  sea  level  (msl). 
Natural  drainage  is  generally  poor  because  the  groundwater  table  occurs  at  or  near  the 
land  surface.  Surface  drainage  at  Homestead  ARB  has  been  improved,  and  the  water 
table  has  been  lowered  in  some  areas  by  the  construction  of  a  system  of  drainage  canals 
within  and  at  the  perimeter  of  the  Base.  Surface  runoff  from  the  flightline  apron  area 
flows  into  the  flightline  canal,  which  is  located  approximately  265  feet  southeast  of  the 
southeastern  edge  of  the  apron  area  and  is  oriented  parallel  to  the  apron  and  runway. 
Surface  water  in  the  flightline  canal  flows  southeast  into  Biscayne  Bay  via  other  canals. 

2.3  GEOLOGY  AND  HYDROGEOLOGY 

The  uppermost  geologic  strata  underlying  the  Homestead  ARB  area  belong  to  the 
Pleistocene-age  limestones  of  the  Miami  Oolite  and  the  underlying  Fort  Thompson 
Formation.  Beneath  Homestead  ARB,  the  Miami  Oolite  consists  of  soft  oolitic 
limestone  interbedded  with  sandy  limestone  and  thin  layers  of  hard  limestone.  Solution 
features  and  pockets  of  silty  sand  and  shell  fragments  are  common  (OHM,  1995a).  The 
thickness  of  the  Miami  Oolite  beneath  Homestead  ARB  ranges  from  15  to  20  feet.  The 
underlying  Fort  Thompson  Formation  consists  of  approximately  50  feet  of  calcareous 
sandstone  and  sandy  limestone.  Beneath  Site  SS-15A,  the  Miami  Oolite  is  overlain  by 
a  2-  to  3-foot-thick  fill  layer  consisting  of  silty  sand,  crushed  limerock  Base  course,  and 
asphalt  and  concrete  pavement.  The  Miame  Oolite  and  Fort  Thompson  Formation  are 
highly  permeable  and  are  the  principal  components  of  the  Biscayne  aquifer  in  the 
Homestead  area  (OHM,  1995a). 

Groundwater  occurs  predominantly  in  three  aquifers  in  Dade  County:  the  surficial 
aquifer  system  (Biscayne  aquifer),  the  intermediate  confining  unit  (which  also  contains 
permeable,  water-bearing  zones),  and  the  underlying  Floridian  aquifer.  The  Biscayne 
aquifer  underlies  Homestead  ARB  and  all  of  Dade  County,  and  is  the  sole  source  of 
fresh  water  for  these  areas.  Because  the  Biscayne  aquifer  is  the  sole  source  of  fresh 
water  in  Dade  County,  and  is  the  only  aquifer  system  potentially  impacted  by  fuel 
releases  at  Homestead  ARB,  only  this  aquifer  is  discussed  in  this  section.  The 
unconfined  Biscayne  aquifer  is  approximately  75  to  85  feet  thick  in  the  Homestead 
ARB  area.  The  water  table  surface  generally  is  encountered  at  depths  between  5  and  6 
feet  below  ground  surface  (bgs).  The  regional  shallow  groundwater  flow  direction  is 
to  the  southeast,  with  local  flow  variations  in  response  to  topography,  pumping  wells, 
and  canals. 

Shallow  aquifer  characteristics  at  Site  SS-15A  have  been  determined  at  the  site  using 
slug  test  data.  Hydraulic  conductivity  values  for  the  surficial  aquifer  ranged  from  6.5 
to  98  feet  per  day  (ft/day).  Using  the  average  horizontal  hydraulic  gradient  of  0.00009 
foot  per  foot  (ft/ft)  and  an  estimated  effective  porosity  of  20  percent,  the  horizontal 
groundwater  flow  velocity  has  been  calculated  to  be  0.014  ft/day  or  5.1  feet  per  year 
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(ft/yr)  (OHM,  1995a).  Shallow  aquifer  characteristics  determined  by  Geraghty  & 
Miller  (1992)  in  the  Site  SS-15B  pumphouse  area  included  a  groundwater  flow  velocity 
of  2.6  ft/day  or  950  ft/yr,  based  on  a  nominal  hydraulic  conductivity  of  0.1  foot  per 
second  (ft/sec)  (8,640  ft/day).  This  relatively  high  hydraulic  conductivity  may  be 
representative  of  groundwater  flow  through  significant  fractures  that  may  have  been 
enlarged  by  solutioning.  Similar  to  the  regional  flow  direction,  groundwater  at  Site  SS- 
15A  migrates  toward  the  southeast. 

2.4  NATURE  AND  EXTENT  OF  CONTAMINATION 

2.4.1  Site-Wide  Summary  of  Detected  Contamination 

The  fuel  hydrocarbon  contamination  in  soil  and  shallow  groundwater  at  Site  SS-15A 
occurs  in  a  number  of  isolated  areas  beneath  the  flightline  apron  and  generally  in  the 
vicinity  of  fuel  line  valve  boxes.  Because  of  the  very  flat  groundwater  gradient, 
groundwater  and  soil  contamination  typically  are  coincident,  and  development  of 
extensive  dissolved  contaminant  plumes  extending  downgradient  from  the  source  areas 
has  not  occurred  to  any  appreciable  extent.  Analytical  results  for  “vertical  extent” 
wells  indicate  that  the  dissolved  contamination  is  limited  to  the  shallow  portion  of  the 
surficial  aquifer  (<  25  feet  bgs)  (OHM,  1996c;  Geraghty  &  Miller,  1993). 

The  maximum  concentrations  of  petroleum  constituents  detected  in  groundwater 
samples  during  the  MO  event  performed  in  January  1997  (and  the  locations  of  the 
detections)  were  28  |ig/L  benzene  (AP12-MW24),  148  |ig/L  total  aromatic  volatile 
organics  (VOAs)  (AP10-MW9),  41  pg/L  methyl  tertiary  butyl  ether  (MTBE)  (AP14- 
MW97),  131  pg/L  total  naphthalenes  (AP26-MW114),  1,500  pg/L  total  polycyclic 
aromatic  hydrocarbons  (PAHs)  excluding  naphthalenes  (AP11-MW14),  and  76J  mg/L 
total  petroleum  hydrocarbons  (TPH)  (AP11-MW14).  TTie  “J”  qualifier  indicates  an 
estimated  value.  Quarterly  groundwater  monitoring  results  for  all  Site  SS-15A  wells 
for  the  period  from  October  1995  through  January  1997  are  presented  in  Appendix  C. 

Soil  contamination  is  confined  mainly  to  the  upper  6  to  7  feet  of  the  subsurface. 
Maximum  contaminant  concentrations  detected  in  soil  samples  collected  in  1994  (and 
the  locations  of  the  detections)  were  170  milligrams  per  kilogram  (mg/kg)  toluene 
(AP29-SB6),  39.0  mg/kg  ethylbenzene  (AP18-SB1),  110.0  mg/kg  xylenes  (AP18- 
SBl),  176.0  mg/kg  total  VOAs  (AP18-SB1),  435.95  mg/kg  total  PAHs  excluding 
naphthalenes  AP20-SB6),  169.0  mg/kg  total  naphthalenes  (AP20-SB6),  and  15,000 
mg/kg  TPH  (AP8-SB6)  (OHM,  1995a).  Benzene,  halogenated  volatile  organic 
compounds  (VOCs),  and  MTBE  were  not  detected  above  practical  quantitation  limits 
(PQLs)  in  any  of  these  soil  samples.  Soil  analytical  results  from  the  1994  sampling 
event  performed  by  OHM  (1995a)  are  contained  in  Appendix  C. 

As  described  in  Section  1.2,  the  site  investigation  described  in  this  work  plan  will 
focus  on  the  northern  end  of  apron  line  AP-26  area,  with  findings  of  the  fate  and 
transport  evaluations  for  this  area  applied  to  all  contaminated  areas  under  the  flightline 
apron.  Descriptions  in  the  following  subsections  will  focus  primarily  on  the  apron  line 
AP-26  area.  However,  as  described  in  the  following  subsections,  soil,  soil  gas,  and/or 
groundwater  sampling  also  will  be  performed  at  a  small  number  of  other  apron  lines 
within  Site  SS-15A  that  exhibited  relatively  high  contaminant  levels. 
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2.4.2  Apron  Line  AP-26,  Valve  Box  1 

Environmental  sampling  results  specific  to  the  northern  end  of  Apron  Line  AP-26, 
which  is  the  area  selected  for  detailed  characterization  and  analysis,  are  summarized  in 
the  following  paragraphs. 

2.4.2.1  Soil  Contamination 

During  1994,  soil  borings  were  drilled  and  sampled  adjacent  to  valve  box  1  on  apron 
line  26.  Excessively  contaminated  soil  [>50  parts  per  million,  volume  per  volume 
(ppmv)  in  the  sample  headspace]  was  detected  at  three  locations  (SB-l/MW-75,  MW- 
76,  and  MW-77)  (Figure  2.3).  Analytical  results  from  laboratory  analysis  of  soil 
samples  from  SB-1  included  23.9  mg/kg  total  VOAs,  30.7  mg/kg  total  PAHs 
(excluding  naphthalenes),  and  35.0  mg/kg  total  naphthalenes.  More  detailed  analytical 
data  are  contained  in  Appendix  C. 

2.4.2.2  Groundwater  Contamination 

Groundwater  samples  have  been  collected  from  seven  permanent  monitoring  wells 
(MW-75,  -76,  -104,  -113,  -114,  and  -115)  in  the  vicinity  of  valve  box  1  (Figures  2.4 
and  2.5).  The  maximum  concentrations  of  dissolved  fuel  hydrocarbon  compounds 
detected  in  groundwater  samples  during  the  January  1997  MO  event  include  2  pg/L 
benzene  (MW-76),  21  pg/L  total  VOAs  (MW-75),  114  pg/L  total  PAHs  excluding 
naphthalenes  (MW-75),  and  390  pg/L  total  naphthalenes  (MW-75).  Sheens  and/or 
small  globules  of  light,  nonaqueous  phase  liquid  (LNAPL)  were  observed  during 
purging  of  well  MW-75  during  the  last  two  quarters  of  the  first  year  of  the  MO 
program  (OHM,  1996b  and  1996c).  More  detailed  analytical  data  are  contained  in 
Appendix  C. 

2.4.2.3  Soil  Gas  Contamination 

Soil  gas  samples  were  not  collected  during  previous  investigations  at  Site  SS-15A, 
except  for  limited  sampling  along  Apron  Line  AP-29.  Results  of  this  AP-29  sampling, 
together  with  elevated  field  headspace  screening  results  for  soil  samples  collected  along 
the  apron  lines,  is  indicative  of  the  presence  of  elevated  volatile  fuel  hydrocarbon 
concentrations  in  soil  gas.  Excessively  contaminated  soil  [organic  vapor  analyzer-flame 
ionization  detector  (OVA-FID)  headspace  results  >  50  ppmv)  was  detected  at  74 
locations  in  the  apron  area  in  1994,  including  3  locations  at  AP-26  (OHM,  1995a). 
Soil  field  headspace  screening  results  are  provided  in  Appendix  C. 

2.4.3  Surface  Water  and  Sediment  Contamination  (Site  SS-15B) 

Surface  water  and  sediment  are  not  present  at  Site  SS-15A.  However,  free-phase 
hydrocarbons  were  observed  in  the  flightline  canal  at  Site  SS-15B  in  December  1989, 
immediately  after  a  fuel  spill  at  Pumphouse  9  (Geraghty  «&  Miller,  1993).  In  December 
1989,  surface  water  samples  from  eight  locations  and  sediment  samples  from  seven 
locations  along  the  flightline  canal  were  collected  and  analyzed  for  dissolved  fuel 
hydrocarbon  contamination.  Results  from  the  surface  water  and  sediment  investigation 
indicated  that  these  media  were  not  significantly  impacted  by  the  release. 
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2.5  PRELIMINARY  CONCEPTUAL  SITE  MODEL  REVIEW 

Figure  2.6  presents  the  preliminary  conceptual  site  model  (CSM)  developed  for  Site 
SS-15A.  The  model  presented  in  Figure  2.6  was  developed  using  data  collected  during 
previous  site  investigations  and  is  based  on  a  review  of  potential  receptors  and  feasible 
exposure  scenarios.  The  purpose  of  developing  a  CSM  is  to  guide  the  evaluation  of 
available  site  information  and  to  determine  potential  data  gaps,  including: 

•  Potential  contaminant  sources; 

•  Media  affected  by  contaminant  releases; 

•  Mechanisms  of  contaminant  release  (e.g.,  leaching  and  volatilization); 

•  Potential  human  and  ecological  receptors; 

•  Potential  receptor  exposure  points  based  on  conservative,  reasonable  land  use 
assumptions;  and 

•  Routes  of  possible  receptor  exposure  (e.g.,  inhalation,  ingestion,  or  dermal 
contact). 

Figure  2.6  was  developed  to  provide  an  outline  for  addressing  all  media-specific, 
current  and  future  exposure  scenarios  at  Site  SS-15A. 

2.5.1  Contamination  Source  Assessment 

Based  on  previous  site  investigations,  soil,  soil  gas,  and  groundwater  beneath  the 
flightline  apron  has  been  contaminated  with  petroleum  hydrocarbons  as  the  result  of 
spills  and  leaks  in  the  fueling  system.  Soil  contamination  occurs  in  a  number  of  discrete 
areas,  primarily  as  residual  LNAPL  in  the  vadose  (unsaturated)  zone  (shallower  than  6 
to  7  feet  bgs).  Concentrations  of  total  VOAs,  PAHs  (including  naphthalene),  and 
TRPH  detected  in  soil  samples  from  the  site  exceeded  the  FDEP  and  DERM  target 
cleanup  levels.  The  general  lack  of  mobile  LNAPL  (free  product)  detections  at  the  site 
indicate  that  mobile  LNAPL  is  not  a  significant,  continuing  source  of  groundwater 
contamination. 

Historical  groundwater  quality  data  indicate  that  concentrations  of  dissolved  fuel 
constituents  in  groundwater  are  decreasing,  suggesting  that  the  contaminant  sources 
also  are  dwindling  due  to  the  affects  of  leaching,  volatilization,  and  biodegradation. 
Rates  of  contaminant  mass  reduction  due  to  RNA  will  be  evaluated  in  the  CAP  to 
determine  whether  or  not  the  applicable  FDEP  NFA  criteria  are  likely  to  be  achieved 
within  five  years  per  Rule  62-770.690,  FAC. 

The  contaminant  release  mechanisms  which  will  be  considered  in  the  CAP  include 
partitioning  from  LNAPL  into  groundwater  and  into  soil  gas.  This  approach  is 
consistent  with  the  nature  of  contamination  detected  at  the  site,  the  physical 
characteristics  of  the  surrounding  area,  and  the  physiochemical  properties  of  the 
chemicals  of  potential  concern  (COPCs). 
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Risk-Based  Approach  to  Remediation 
Site  SS-15A 
Homested  ARB,  Florida 


2.5.2  Land  Use  and  Potential  Receptors 

Land  use  is  important  in  determining  populations  that  currently  may  be  exposed  to 
site-related  contamination  and/or  that  may  be  exposed  in  the  future.  Site  SS-15A  is 
adjacent  to  and  services  the  runway  at  Homestead  ARB.  Portions  of  the  site  are 
currently  used  by  the  Florida  Air  National  Guard  (ANG)  and  the  Air  Force  Reserve 
Command  (OHM,  1995a).  Much  of  the  aircraft  apron  is  currently  inactive.  Based  on 
a  1993  Base  Realignment  and  Closure  (BRAC)  recommendation,  approximately  one- 
third  of  the  Base  will  continue  to  be  used  for  Florida  ANG  or  Air  Force  Reserve 
operations,  including  the  area  containing  apron  lines  AP-26  through  AP-29  in  the 
northeastern  comer  of  Site  SS-15A  and  AP-1  through  AP-3  in  the  southwestern  comer. 
Once  environmental  restoration  is  completed,  the  remainder  of  the  Base  will  be  leased 
and/or  sold.  The  Dade  County  Aviation  Department  is  slated  as  the  primary  lessee  of 
the  non-cantonment  portion  of  the  Base  (the  portion  that  will  not  be  used  for  Air  Force 
Reserve  operations)  (OHM,  1995a).  Areas  of  SS-15A  that  are  not  used  by  the  Florida 
ANG  or  Air  Force  Reserve  are  reportedly  designated  for  light  industrial  use. 

The  downgradient  Base  boundary  is  approximately  1,000  feet  from  Site  SS-15A. 
Offsite  land  adjacent  to  the  Base  to  the  east,  southeast,  and  west  is  primarily  used  for 
agricultural  purposes.  There  is  a  small  residential  area  southwest  of  the  Base,  and 
additional  residential  areas  to  the  north.  Unless  all  aviation  activities  at  the  Base  cease, 
it  is  highly  unlikely  that  the  site  would  be  available  for  residential  use.  Therefore, 
future  onsite  land  use  is  expected  to  remain  industrial.  Access  to  the  Base  is  limited; 
however,  it  is  conceivable  that  trespassers  could  potentially  contact  site-related 
contaminants  if  discharge  of  contaminated  groundwater  to  a  surface  water  body  occurs. 
Based  on  these  land  use  assumptions,  potential  current  and  future  populations  that  could 
be  exposed  to  contaminated  media  include  onsite  non-intmsive  industrial  workers, 
onsite  intrusive  industrial  workers,  and  offsite  recreators  and  trespassers  (via  contact 
with  potentially  impacted  surface  water  at  Site  SS-15B). 

Although  numerous  plant  and  wildlife  species  are  known  to  occur  on  and  near 
Homestead  ARB,  Site  SS-15A  is  in  a  heavily  developed,  active  industrial  portion  of  the 
Base  that  is  extensively  covered  with  asphalt  and  concrete.  The  industrial  setting  and 
operational  activity  levels  in  the  immediate  vicinity,  coupled  with  a  lack  of  suitable 
wildlife  habitat,  essentially  preclude  the  presence  of  terrestrial  and  aquatic  wildlife 
populations  at  the  site.  Bas^  on  the  lack  of  vegetation  and  suitable  wildlife  habitat, 
and  on  the  absence  of  exposure  pathways  to  media  to  which  wildlife  could  readily  be 
exposed  (e.g.,  soils  or  surface  water),  the  only  ecological  receptors  that  could 
potentially  be  exposed  to  contaminants  in  site  media  under  current  or  anticipated  future 
land  uses  are  receptors  in  the  offsite,  downgradient  flightline  canal  (e.g.,  amphibians). 
This  pathway  is  currently  incomplete,  and  would  only  be  completed  if  dissolved 
contaminants  migrate  and  discharge  to  the  canal. 

2.5.3  Exposure  Pathways 

An  understanding  of  potential  exposure  pathways  is  important  in  determining  how 
actual  or  potential  receptors  could  contact  contaminated  media  and  how  that  contact 
could  result  in  the  uptake  of  chemicals.  An  exposure  pathways  analysis  reviews  the 
contaminant  sources,  locations,  and  types  of  environmental  releases  with  population 
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locations  and  activity  patterns  to  determine  the  potentially  significant  pathways  of 
receptor  exposure.  A  completed  exposure  pathway  consists  of  four  necessary  elements: 

•  A  source  and  mechanism  of  chemical  release, 

•  An  environmental  transport  medium, 

•  A  point  of  potential  contact  with  a  receptor,  and 

•  A  feasible  route  of  exposure  at  the  exposure  point. 

If  one  or  more  of  these  elements  is  missing,  the  pathway  is  incomplete  and  there  is 
no  exposure. 


The  source  of  petroleum  contamination  at  Site  SS-15A  is  JP-4  jet  fuel  that  leaked 
from  the  transfer  pipes  used  to  distribute  the  fuel  from  storage  tanks  to  the  flightline. 
Use  of  the  pipelines  for  fuel  distribution  ceased  in  the  1960s.  Leaking  fuel  would  have 
impacted  shallow  soil  in  the  vicinity  of  the  leak.  The  water  table  at  the  site  generally  is 
encountered  at  5  to  6  feet  bgs,  but  may  occur  at  or  near  the  land  surface  during  the  wet 
season  (OHM,  1995a).  Therefore,  groundwater  also  could  have  been  impacted  directly 
by  the  leaking  fuel  or  indirectly  by  leaching  of  contaminants  from  vadose  zone  soil. 
VOCs  in  the  jet  fuel  could  volatilize  and  impact  subsurface  soil  gas,  and  infiltrate  into 
buildings  via  cracks  in  the  foundation,  or  discharge  into  the  atmosphere  via  cracks  in 
the  pavement.  Due  to  the  presence  of  the  asphalt/concrete  cover  at  the  site,  surface 
water  runoff  should  not  contact  contaminated  media,  and  therefore  was  not  considered 
a  potential  transport  matrix.  However,  discharge  of  contaminated  groundwater  into 
downgradient  surface  water  may  be  a  completed  exposure  pathway  in  the  future  if  the 
dissolved  contaminant  plume  migrates  to  a  surface  water  body.  The  nearest 
downgradient  surface  water  body  is  the  flightline  canal,  located  approximately  250  feet 
southeast  of  the  flightline  tarmac.  Based  on  the  above  information,  air,  soil,  shallow 
groundwater,  and  surface  water  represent  the  potentially  affected  physical  media  at  Site 
SS-15A  (Figure  2.6). 

The  concrete/asphalt  covering  limits  both  the  contaminant  transport  mechanisms  and 
the  potential  exposure  points  at  Site  SS-15A.  This  barrier  prevents  contact  with 
contaminated  soil  or  groundwater  by  current  onsite  personnel,  and  acts  as  a  barrier  to 
migration  of  soil  or  soil  gas  contaminants  into  the  ambient  atmosphere.  There  are 
currently  no  buildings  at  Site  SS-15A.  Therefore,  infiltration  of  organic  vapors  into 
structures  is  an  incomplete  pathway  for  current  receptors.  However,  if  future  land  use 
at  the  Base  involves  construction  of  buildings  at  the  site,  then  this  pathway  could 
potentially  become  completed. 


Site  hydrogeology  is  described  in  Section  2.2.  In  summary,  the  groundwater 
gradient  at  the  site  is  very  shallow'  (0.00003  ft/ft  to  0.(X)015  ft/ft),  and  groundwater 
flow  is  generally  to  the  south-southeast  with  local  variations.  The  shallow  gradient 
indicates  that  the  groundwater  and  plume  migration  rate  should  be  slow,  reducing  the 
likelihood  that  site  contaminants  could  impact  surface  water  via  groundwater  migration 

/  •  ^ 


and  discharge. 
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A  water  supply  well  survey  was  completed  as  part  of  the  1995  CAR  (OHM,  1995a).  ■ 
Active,  on-Base  potable  wells  are  located  8,000  feet  west-northwest  of  the  flightline 
apron,  and  wells  used  for  emergency  backup  of  the  Base’s  normal  wellfield  are  located 
4,500  feet  northwest  of  the  flightline  apron  but  are  currently  inactive.  No  public  water 
supply  wells  are  located  within  a  0.5-mile  radius  of  the  Base.  Based  on  this 
information,  migration  of  contaminated  groundwater  to  potable  drinking  water  sources 
is  considered  to  be  an  incomplete  pathway. 

Based  on  the  industrial/commercial  land  use  scenario  and  site-specific  contaminated 
media  information,  the  following  human  receptor  exposure  routes  may  potentially  be 
completed  and  will  be  evaluated  during  the  data  analysis  process: 

•  Dermal  contact  with  or  incidental  ingestion  of  contaminated  soil  by  onsite 
intrusive  workers  (e.g.,  during  future  excavation  activities); 

•  Dermal  contact  with  or  incidental  ingestion  of  contaminated  groundwater  by 
onsite  intrusive  workers  (e.g.,  during  future  excavation  activities); 

•  Inhalation  of  volatilized  contaminants  that  have  migrated  into  aboveground 
structures  by  future  onsite  nonintrusive  industrial  workers;  and 

•  Incidental  ingestion  of  and  dermal  contact  with  surface  water  by  offsite  recreators 
or  trespassers. 

Available  information  indicates  that  none  of  these  pathways  currently  is  completed. 
Therefore,  only  potential  future  exposure  will  be  assessed. 

2.6  IDENTIFICATION  OF  DATA  GAPS 

As  described  in  Section  1,  one  of  the  major  tasks  of  this  streamlined  risk-based 
approach  to  remediation  of  Site  SS-15A  is  to  collect  any  supplemental  site 
characterization  data  necessary  to  define  the  nature,  magnitude,  and  extent  of  soil  and 
groundwater  contamination  and  to  document  the  degree  to  which  natural  attenuation 
processes  are  operating  at  the  site. 

Soil  sampling  data  from  1994  (OHM,  1995a)  will  be  supplemented  by  additional 
sampling  to  assess  the  potential  risk  to  future  onsite  intrusive  workers  from  exposure  to 
contaminated  subsurface  soils  and  the  potential  for  partitioning  of  contaminants  from 
soil  into  the  groundwater.  Analysis  of  selected  soil  samples  for  total  organic  carbon 
(TOC)  will  facilitate  an  assessment  of  the  degree  to  which  migration  of  dissolved 
contaminants  in  groundwater  is  retarded  relative  to  the  advective  groundwater  flow 
velocity.  Because  soil  gas  sampling  has  not  been  performed,  in  situ  soil  gas 
characterization  data  will  be  collected  to  assess  the  potential  risks  associated  with  the 
inhalation  pathway  for  the  future  nonintrusive  worker. 

Groundwater  monitoring  data  from  1994  through  January  1997  provide  an  indication 
of  whether  dissolved  contaminant  concentrations  are  decreasing  over  time.  Data  from 
other  available  MO  reports  (e.g.,  year  two  second  and  third  quarter)  also  will  be 
evaluated  during  preparation  of  the  CAP.  Analysis  of  groundwater  samples  collected 
for  this  risk-based  corrective  action  study  for  COPCs  will  provide  additional  data 
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regarding  temporal  trends.  Groundwater  geochemical  data  also  will  be  collected  to 
provide  qualitative  evidence  of  the  degree  to  which  biodegradation  is  occurring,  and  the 
dominant  biodegradation  processes  operating  in  site  groundwater.  The  geochemical 
data  and  historic  groundwater  monitoring  data  will  be  used  to  assess  the  rate  of 
contaminant  reduction  and  the  risk  to  future  receptors.  Collection  of  these  data  is 
discussed  in  Section  3. 
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SECTION  3 

SUPPLEMENTAL  SITE  CHARACTERIZATION  ACTIVITIES 


To  facilitate  development  and  implementation  of  a  risk-based  remedial  action  for 
Site  SS-15A,  additional  site-specific  data  will  be  collected.  Soil  gas,  soil,  and 
groundwater  will  be  sampled  to  : 

•  Further  delineate  the  extent  of  contamination; 

•  Support  contaminant  fate  and  transport  analyses; 

•  Develop  appropriate  exposure-point  concentrations  to  compare  to  final 
remediation  goals;  and 

•  Evaluate  and  design  an  appropriate  remedial  alternative  for  the  site. 

A  sufficient  number  of  samples  from  background  and  contaminated  areas  will  be 
collected  and  analyzed  to  accurately  assess  the  potential  risk  to  human  health  and  the 
environment  posed  by  the  site. 

The  supplemental  site  characterization  activities  that  will  be  performed  at  Site  SS- 
15A  are  briefly  described  in  this  Section.  Table  3.1  lists  the  analytical  methods  for 
each  of  the  environmental  media  to  be  sampled.  Most  site  characterization  procedures 
(e.g.,  soil,  soil  gas,  and  groundwater  sampling  procedures)  are  described  in  detail  in 
the  project  SAP,  which  is  included  as  Appendix  A.  The  SAP  also  lists  analytical  PQLs 
for  targeted  analytes. 

3.1  SOIL  SAMPLING 

Soil  samples  will  be  collected  near  the  northern  end  of  apron  line  AP-26,  where 
previous  investigation  results  indicated  relatively  high  soil  and  groundwater 
contaminant  concentrations.  Soils  will  sampled  to  facilitate  evaluation  of  the  potential 
for  contaminant  partitioning  from  soil  into  groundwater  and  soil  gas,  to  define  the 
lateral  and  vertical  extent  of  soil  contamination  at  this  locale  within  Site  SS-15A,  and  to 
assess  the  magnitude  of  any  changes  in  contaminant  concentrations  that  have  occurred 
over  time. 

A  total  of  five  soil  boreholes  will  be  drilled  at  the  locations  shown  on  Figure  3.1. 
At  a  minimum,  the  boreholes  will  be  advanced  to  the  water  table  at  a  depth  of 
approximately  5  feet  bgs.  Soil  samples  will  be  collected  continuously  for  description 
and  photoionization  detector  (PID)  headspace  screening.  If  visual/olfactory  observation 
and  PID  headspace  screening  indicate  the  presence  of  soil  contamination  at  the  water 
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Total  Hydrocarbons  FL-PRO  See  Appendix  A  L  B  To  estimate  the  extent  of  contamination  and 

to  monitor  the  reduction  in  fuel-related 
contamination  due  to  natural  attenuation. 
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table,  then  the  borehole  will  be  advanc^  sufficiently  below  the  water  table  to  define 
the  vertical  extent  of  contamination. 

One  soil  borehole  will  be  drilled  immediately  adjacent  to  well  MW-75,  where  a  soil 
sample  was  collected  in  1994  (OHM,  1995a).  One  soil  sample  will  be  collected  from 
the  same  5-  to  7-foot-bgs  interval  to  allow  assessment  of  how  contaminant 
concentrations  have  changed  over  time.  A  maximum  of  two  additional  soil  samples 
will  be  collected  above  and/or  below  this  interval  to  define  the  vertical  extent  of  soil 
contamination.  Three  of  the  remaining  four  boreholes  will  be  drilled  approximately  25 
feet  from  MW-75  to  define  the  lateral  extent  of  contamination.  To  accomplish  this 
objective,  a  minimum  of  one  and  maximum  of  two  soil  samples  will  be  collected  from 
each  of  these  boreholes  for  laboratory  analysis.  The  sampling  depths  will  be 
determined  in  the  field  on  the  basis  of  visual/olfactory  observations  and  PID  headspace 
screening  results.  If  field  observations  do  not  indicate  the  presence  of  fuel 
contamination,  then  one  sample  will  be  collected  from  immediately  above  the  water 
table.  The  fifth  soil  borehole  will  be  drilled  upgradient  from  the  site  adjacent  to  well 
MW-112.  The  purpose  of  this  borehole  will  be  to  obtain  a  minimum  of  two  soil 
samples  for  TOC  analysis  from  an  uncontaminated  or  minimally  contaminated  area. 
These  samples  will  be  collected  from  strata  that  are  representative  of  the  primary  water¬ 
bearing  zones  through  which  dissolved  contamainants  migrate.  Table  3.2  lists  the 
analyses  proposed  for  soil  samples  from  each  location.  Sampling  procedures  are 
described  in  the  SAP  (Appendix  A). 

Three  additional  soil  samples  will  be  collected  from  relatively  contaminated  zones 
associated  with  other  previously-investigated  apron  lines  to  provide  further  information 
regarding  how  contaminant  concentrations  have  changed  since  the  1994  soil  sampling 
event.  One  sample  will  be  collected  immediately  adjacent  to  SB-1  at  Apron  Line  AP¬ 
IS  from  the  4-  to  6-foot-bgs  interval  (see  Appendix  C  for  location  of  this  borehole). 
The  sample  collected  from  SB-1  at  this  depth  in  1994  contained  the  highest  total  VO  A 
and  total  naphthalene  concentrations  detected  at  Site  SS-15A  (OHM,  1995a).  The 
second  sample  will  be  collected  immediately  adjacent  to  SB-6  at  Apron  Line  AP-20 
from  the  3-  to  5-foot-bgs  interval  (see  Appendix  C  for  location  of  this  borehole).  The 
1994  sample  from  this  location  contained  the  highest  total  PAH  concentration 
(exclusive  of  naphthalenes)  detected  at  Site  SS-15A  (OHM,  1995a).  The  third  sample 
will  be  collected  adjacent  to  AP15-SB2  from  a  depth  of  2  to  4  feet  bgs.  Elevated 
concentrations  of  PAHs  were  previously  detected  at  this  location. 

If  soil  gas  analyses  (Section  3.4)  indicate  that  oxygen  concentrations  are  depeleted 
(<5%),  then  each  soil  borehole  which  exhibits  fuel  contamination  will  be  completed  as 
a  temporary  vent  well  for  potential  use  in  air  injection  bioventing  or  soil  vapor 
extraction.  The  temporary  vent  wells  will  be  constructed  of  2-inch-diameter  polyvinyl 
chloride  (PVC)  screen  and  riser  pipe  with  a  screened  interval  extending  from 
approximately  2  to  7  feet  bgs.  If  these  wells  are  not  used  for  bioventing/SVE  testing, 
they  will  be  abandoned  and  grouted  in  place. 

3.2  MONITORING  WELL  INSTALLATION 

The  magnitude  and  lateral/vertical  extent  of  dissolved  fuel  contamination  in 
groundwater  at  Apron  Line  AP-26  appears  to  be  adequately  defined  for  the  purposes  of 
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TABLE  3.2 

SITE-SPECinC  SAMPLING  STRATEGY 
RISK-BASED  APPROACH  TO  REMEDIATION 
SITE  SS-15A 

HOMESTEAD  ARB,  FLORIDA 


Media 

Sample 

Analysis 

Media 

Sample 

Analysis 

Location 

Classification 

♦ 

Location 

Classification 

♦ 

Water 

AP26-MW75 

A,  C 

Soil  Gas 

AP26-MW75 

A,  B 

Water 

AP26-MW76 

A,  C 

Soil  Gas 

AP26-MW76 

A,  B 

Water 

AP26-MW77 

A,  C 

Soil  Gas 

AP26-MW77 

A 

Water 

AP26-MW104 

A,  C 

Soil  Gas 

AP26-MW104 

A 

Water 

AP26-MW112 

A,  C 

Soil  Gas 

AP26-MW112 

A 

Water 

AP26-MW113 

A,  C 

Soil  Gas 

AP26-MW113 

A 

Water 

AP26-MW114 

A,  C 

Soil  Gas 

AP26-MW114 

A 

Water 

AP26-MW115 

A,  C 

Soil  Gas 

AP26-MW115 

A 

Water 

AP26-MW116 

A,  C 

Soil  Gas 

AP26-MW116 

A 

Water 

AP26-DW2 

A,  C 

Soil  Gas 

AP18-MW41 

A,  B 

Water 

AP12  and 

APIO  WeUs 

A,  B,  C 

Soil 

Adj.  to  AP26- 
MW112 

A,  D 

Soil 

All  other 
locations 

A,B 

*  Analysis  classification  groups  analysis  requirements  by  method  or  groups  a  suite  of  analytical 
requirements  by  expected  frequency.  A  =  easily  accomplished,  required;  B  =  more  substantial 
analytical  requirements,  required;  C  =  focused  analytical  requirements  to  satisfy  fate  and  transport 
data  needs,  limited;  D  =  isolated  tools,  very  limited.  Table  3.1  describes  analysis  classification 
requirements  by  medium. 
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this  risk-based  analysis  by  the  existing  monitoring  well  network.  Therefore, 
installation  of  additional  monitoring  wells  is  not  proposed. 

The  installation  and  sampling  of  three  new  wells  in  the  vicinity  of  AP26-MW116 
was  recommended  in  the  year  two  first  quarter  MO  report  (OHM,  1997)  to  bound  the 
dissolved  contamination  detected  in  well  MW116  and  establish  a  perimeter  well  array 
for  this  location.  The  decision  on  whether  or  not  to  install  these  wells  will  be  made 
based  on  the  results  of  the  second  quarter  1997  MO  report  (OHM,  in  preparation). 
The  year  two  first  quarter  monitoring  results  for  this  well  indicated  that  only  the  target 
analytes  that  exceeded  NFA  target  cleanup  levels  were  benzene,  acenaphthene,  and 
benzo(a)anthracene.  Benzene,  acenaphthane,  and  benzo(a)anthracene  were  detected  at 
concentrations  of  2  pg/L,  33  pg/L,  and  IJ  pg/L,  respectively;  the  NFA  target  cleanup 
levels  for  these  compounds  are  1  pg/L,  20  pg/L,  and  0.2  pg/L,  respectively. 
Therefore,  each  of  the  detected  concentrations  did  not  substantially  exceed  the  NFA 
target  cleanup  levels,  and  none  of  the  concentrations  exceeded  the  target  cleanup  levels 
for  implementing  natural  attenuation  with  monitoring  (Table  4.2). 

3.3  GROUNDWATER  SAMPLING 

A  total  of  nine  shallow  and  one  intermediate-depth  (vertical  extent)  wells  will  be 
sampled  in  the  apron  line  AP-26  area  for  a  suite  of  geochemical  indicator  parameters  to 
provide  site-specific  documentation  of  the  occurrence  of  natural  attenuation  of  fuel 
contaminants,  including  the  effects  of  sorption  and  aerobic  and  anaerobic 
biodegradation.  Groundwater  sampling  procedures  are  described  in  detail  in  the  SAP 
(Appendix  A).  Figure  3.1  identifies  the  locations  of  the  groundwater  monitoring  wells 
to  be  sampled,  and  Table  3.2  lists  the  analyses  proposed  for  samples  from  each 
location.  As  shown  on  the  table,  many  of  the  geochemical  parameters  will  be 
measured  in  the  field  using  direct-reading  meters  or  portable  colorimetric  (e.g.,  Hach® 
or  CHEMetrics®)  test  equipment.  Some  of  these  targeted  geochemical  analytes  (e.g., 
oxygen,  sulfate,  and  nitrate)  are  depleted  during  intrinsic  bioremediation  of  fuel 
compounds,  and  others  (e.g.,  ferrous  iron  and  methane)  are  produced.  Therefore, 
measuring  the  distribution  of  these  analytes  in  groundwater  provides  a  direct  indication 
that  bioremediation  is  occurring.  Measurement  of  parameters  such  as  pH  and 
temperature  indicate  if  conditions  are  suitable  for  continued  growth  of  fuel-degrading 
organisms.  Analysis  of  groundwater  samples  for  fuel  contaminants  is  not  proposed  due 
to  the  availability  of  quarterly  monitoring  data. 

Groundwater  samples  also  will  be  obtained  from  a  maximum  of  eight  selected  wells 
at  other  apron  lines  within  Site  SS-15A  that  have  evidenced  relatively  elevated 
dissolved  contaminant  concentrations.  These  wells  will  include  MW-24  at  AP-12, 
where  the  highest  benzene  concentrations  have  been  detected;  and  MW-9  at  AP-10, 
where  the  highest  total  VGA  concentrations  have  been  detected.  A  maximum  of  three 
other  wells  in  the  immediate  vicinity  of  both  of  these  wells  also  will  be  sampled.  To 
the  extent  possible,  these  wells  will  be  located  upgradient,  cross-gradient,  and 
downgradient  from  the  most  contaminated  well,  respectively.  The  primary  objective  of 
this  sampling  is  to  obtain  groundwater  geochemical  data  to  confirm  that  geochemical 
conditions  are  sufficiently  homogenous  across  Site  SS-15A  to  allow  the  results  of  the 
focused  risk-based  analysis  performed  for  the  AP-26  area  to  be  extrapolated  to  the  rest 
of  the  site.  However,  wells  that  are  not  sampled  quarterly  for  fuel  constituents  by 


I:\PROJECTS\73 1298\1  .DOC 


3-15 


OHM  (see  Appendix  C),  also  will  be  sampled  for  aromatic  VOCs  and  PAHs  using 
USEPA  Methods  SW8020  and  SW8270  or  SW8310,  respectively. 

3.4  SOIL  GAS  SAMPLING 

Soil  gas  samples  will  be  collected  from  the  AP-26  area,  which  is  the  focus  of  the 
detailed  investigation;  and  the  northern  end  of  AP-18,  which  had  high  soil  VO  A  results 
(176  mg/kg)  during  the  1994  investigation  (OHM,  1995a).  A  total  of  12  soil  gas 
samples  will  be  collected  and  field  screened  for  total  volatile  hydrocarbons  (TVH), 
oxygen,  and  carbon  dioxide.  Based  on  field  screening  results,  a  total  of  four  samples 
(two  samples  from  each  of  two  areas)  will  be  submitted  to  the  laboratory  and  analyzed 
for  TVH  and  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX).  Soil  gas  data  will 
be  used  to  assess  the  potential  risk  to  future  workers  at  the  site  from  inhalation  of 
volatilized  contaminants,  and  to  determine  whether  or  not  sufficient  oxygen  is  available 
in  the  soil  gas  to  sustain  aerobic  fuel  hydrocarbon  biodegradation.  If  oxygen 
concentrations  are  significantly  lower  than  background  values,  and  carbon  dioxide 
concentrations  are  higher  than  background,  then  the  occurrence  of  aerobic  fuel 
hydrocarbon  biodegradation  can  be  inferred.  In  addition,  the  oxygen  levels  will  allow 
an  assessment  of  whether  there  is  sufficient  oxygen  to  sustain  continuing  aerobic 
biodegradation  without  engineered  addition  of  oxygen  via  in  situ  bioventing. 

Soil  gas  samples  will  be  collected  from  existing  groundwater  monitoring  wells  that 
have  screens  extending  above  the  groundwater  surface.  At  AP-26,  these  wells  include 
existing  wells  MW-116,  MW-75,  MW-114,  MW-77,  MW-76,  MW-113,  MW-112, 
MW-104,  and  MW-115  (Figure  3.1).  At  AP18,  soil  gas  samples  will  be  obtained  from 
wells  MW-41,  MW-42,  and  MW-43  (Figure  3.2).  Soil  gas  sampling  procedures  are 
described  in  detail  in  the  SAP  (Appendix  A).  Table  3.2  lists  the  analyses  proposed  for 
samples  from  each  well  location. 

3.5  MOBILE  LNAPL  SAMPLING 

If  mobile  LNAPL  is  encountered  on  the  water  table  in  sufficient  quantity,  at  least 
one  LNAPL  sample  will  be  collected  and  analyzed  for  a  full  suite  of  chemical 
constituents  to  determine  the  fraction  of  LNAPL  constituents  that  can  partition  into  the 
groundwater  and  contribute  to  the  dissolved  contaminant  plume.  To  date,  only  sheens 
or  small  globules  of  mobile  LNAPL  have  been  detect^  in  one  well  proposed  for 
sampling  (AP-26-MW75).  Therefore,  it  is  not  anticipated  that  sufficient  mobile 
LNAPL  volume  for  sampling  will  be  encountered  during  this  investigation. 

3.6  AQUIFER  TESTING 

Site-specific  aquifer  characteristics  have  previously  been  determined  by  Geraghty  & 
Miller  (1992)  and  OHM  (1995a).  Hydraulic  conductivity,  hydraulic  gradient,  and 
advective  groundwater  flow  velocities  determined  during  these  investigations  are 
discussed  in  Section  2.3.  The  available  data  are  considered  sufficient  for  this  study, 
and  additional  aquifer  testing  is  not  proposed. 
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3.7  SOURCE  REMOVAL  FEASIBILITY  TESTING 

It  is  possible  that  some  level  of  soil  or  groundwater  remediation  may  be  required  to 
reduce  the  source  of  BTEX  and  PAH  contamination  at  Site  SS-15A.  There  are  two 
potential  reasons  why  limited  source  removal  may  be  required.  The  first  reason  could 
be  to  reduce  potential  exposure  of  future  intrusive  (excavation)  workers  to  soil 
contaminants.  The  second  reason  for  source  reduction  could  be  to  reduce  the  long-term 
leaching  of  contaminants  into  groundwater  and  thereby  reduce  the  long-term 
monitoring  requirements  at  the  site.  The  need  for  source  reduction  will  be  carefully 
examined  using  risk  exposure  calculations  and  fate  and  transport  models  discussed  in 
Section  4. 

The  most  likely  source  reduction  technology  for  Site  SS-15A  would  be  air  injection 
bioventing.  A  bioventing  pilot  test  conducted  at  Site  SS-15B  determined  that  air 
injection  is  possible  in  Homestead’s  shallow  soils,  but  that  the  Oolite  formation  was 
extremely  porous  which  resulted  in  short-circuiting  to  the  surface  and  a  limited  radius 
of  influence.  A  separate  pilot  test  in  the  AP-26  area  may  be  beneficial  to  determine 
how  the  concrete/asphalt  apron  may  increase  the  radius  of  oxygen  influence  and  the 
distribution  of  injected  air.  As  discussed  in  Section  3.1,  several  of  the  proposed  soil 
borings  at  AP-26  could  be  converted  into  temporary  air  injection  vent  wells  for  a  pilot 
test. 

Bioventing  is  an  innovative  technology  which  uses  low  rates  of  air  injection  to 
supply  oxygen  to  soil  bacteria  employed  in  the  biodegradation  of  fuel  hydrocarbons. 
The  Air  Force  and  Parsons  ES  have  successfully  used  bioventing  for  remediation  of 
hundreds  of  fuel  spill  sites  (Downey  et  al.,  1993).  A  bioventing  pilot  test  will  be 
performed  if  the  soil  gas  survey  indicates  that  the  soil  gas  at  the  site  is  depleted  (< 
5%)  in  oxygen,  indicating  significant  hydrocarbon  contamination  and  biological 
activity.  If  oxygen  concentrations  are  depleted,  air  injection  should  supply  oxygen  and 
stimulate  biological  activity  and  increase  rates  of  hydrocarbon  biodegradation.  Test 
procedures  described  in  the  Air  Force  bioventing  protocol  document  (Hinchee  et  al., 
1992)  will  be  followed,  and  will  include  an  oxygen  influence  test  and  in  situ  respiration 
test. 

A  two-day  in  situ  respiration  test  will  be  completed  at  each  of  the  temporary  vent 
wells  which  exhibited  initial  oxygen  levels  below  5  percent.  The  objective  of  the  in  situ 
respiration  test  is  to  determine  the  rate  at  which  soil  bacteria  degrade  petroleum 
hydrocarbons.  Respiration  tests  will  be  performed  at  selected  monitoring  points  where 
bacteria  biodegradation  of  hydrocarbons  is  indicated  by  low  oxygen  levels  and  elevated 
carbon  dioxide  concentrations  in  the  soil  gas.  A  1-cubic  feet  per  minute  (cfm)  pump 
will  be  used  to  inject  air  into  the  selected  vent  wells/monitoring  points  which  contain 
low  levels  (<  5%)  of  oxygen.  A  12-hour  air  injection  period  will  be  used  to 
oxygenate  local  contaminate  soils.  At  the  end  of  the  air  injection  period,  the  air 
supply  will  be  cut  off,  and  oxygen  and  carbon  dioxide  levels  will  be  monitored  for  the 
following  48  hours.  The  decline  in  oxygen  concentrations  over  time  will  be  used  to 
estimate  rates  of  bacterial  degradation  of  fuel  residuals. 

Following  the  respiration  test,  one  of  the  temporary  vent  wells  will  be  used  to  inject 
10-20  standard  cubic  feet  per  minute  (scfm)  of  air  into  the  soil  beneath  the  apron. 


I:\PROJECTS\73 1298\1  .DOC 


3-18 


During  this  oxygen  influence  test,  oxygen  levels  will  be  monitored  in  the  other  vent 
wells  and  nearby  monitoring  wells  which  are  screened  above  the  water  table.  After 
several  days  of  air  injection,  the  radius  of  oxygen  influence  will  be  estimated.  Water 
levels  also  will  be  measured  in  existing  monitoring  wells  at  AP-26  to  determine  if  air 
injection  has  the  added  benefit  of  groundwater  depression  at  this  site.  At  other  sites. 
Parsons  ES  has  observed  localized  groundwater  depression  which  aids  in  the  movement 
of  oxygen  and  enhances  biodegradation  of  fuel  residuals  near  the  water  table. 

If  significant  mobile  LNAPL  is  encountered,  and  if  analysis  reveals  that  the  LNAPL 
constitutes  a  significant  BTEX  source,  it  is  possible  that  additional  product  recovery 
will  be  required  in  the  source  area.  To  date,  free  product  has  only  been  detected  as  a 
sheen  and  oil  beads  at  well  AP26-MW75.  During  field  work.  Parsons  ES  will 
carefully  examine  the  existing  and  proposed  new  wells  to  determine  if  free  product 
exists  on  the  groundwater  at  this  site.  Bail-down  tests  will  be  performed  at  any  well 
containing  more  than  one  inch  of  free  product  to  determine  the  rate  of  free  product 
recovery  that  may  be  feasible  at  this  site. 

3.8  FIELD  AND  LABORATORY  QA/QC  SAMPLES 

As  a  check  on  the  quality  of  field  sampling  activities  (sampling,  packaging, 
shipment,  and  handling)  quality  assurance/qudity  control  (QA/QC)  samples  will  be 
collected  and  analyzed.  These  samples  will  include  trip  blanl^,  field  blanks,  equipment 
rinseate  samples,  and  field  duplicates/replicates.  QA/QC  sampling  for  soil  and 
groundwater  will  include  replicates/duplicates  at  a  frequency  of  10  percent,  rinseate 
samples  (soil  sampling  only)  at  a  frequency  of  10  percent,  one  field  blank,  and  a  trip 
blank  for  each  individual  shipping  cooler  sent  to  the  analytical  laboratory  containing 
samples  for  VOA  analysis.  A  rinseate  sample  will  not  be  collected  during  groundwater 
sampling  because  dedicated  sampling  equipment  will  be  used.  For  soil  gas,  only  a 
duplicate  sample  will  be  collected.  The  procedures  for  the  collection  of  field  QA/QC 
samples  are  discussed  in  Section  5  of  the  SAP  (Appendix  A).  Laboratory  QA/QC 
samples  also  are  described  in  the  SAP,  and  will  include  one  matrix  spike  analysis,  one 
laboratory  control  sample,  and  one  laboratory  blank  sample  test  for  each  specific 
analysis  requested. 
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SECTION  4 

DATA  ANALYSIS,  MODELING,  AND  REPORT  PREPARATION 


4.1  DATA  ANALYSIS 

Data  analysis  for  Site  SS-15A  will  consist  of  the  following  elements: 

1)  Analyzing  the  nature,  magnitude,  and  extent  of  contamination  in  each  sampled 
matrix  by  plotting  analytical  data  for  selected  contaminants  on  site  maps; 

2)  Assessing  if  contaminant  mass  has  been  decreasing  over  time  due  to  natural 
attenuation; 

3)  Using  available  contaminant  data  to  estimate  a  site-specific  biodegradation  rate 
for  selected  dissolved  contaminants; 

4)  Using  available  soil  and  groundwater  geochemical  data  to  assess  if  conditions 
are  sufficient  to  support  continued  natural  degradation  of  dissolved 
contaminants,  and  to  compute  an  expressed  assimilative  capacity  for  the 
aquifer; 

5)  Finalizing  the  characterization  of  contaminant  source  areas,  site-specific 
exposure  pathways,  land  use,  and  potential  receptors; 

6)  Performing  a  generic  (Tier  1)  screening  against  NFA  criteria  to  identify 
chemicals  of  potential  concern;  and 

7)  Performing  a  site-specific  (Tier  2)  screening  to  establish  alternative  site- 
specific  cleanup  levels  that  are  still  health-protective  based  on  data  and 
assumptions  about  the  likelihood  and  nature  of  exposure  at  the  site. 

Data  analysis  steps  1  through  3  are  self-explanatory.  Steps  4  through  7  are 
described  in  Ae  following  subsections. 

4.1.1  Step  4  -  Geochemical  Data  Analysis  and  Assimilative  Capacity  Calculation 

Microorganisms  obtain  energy  for  cell  production  and  maintenance  by  catalyzing  the 
transfer  of  electrons  from  electron  donors  to  electron  acceptors.  This  transfer  results  in 
the  oxidation  of  the  electron  donor  and  the  reduction  of  the  electron  acceptor.  Electron 
donors  at  the  site  are  natural  organic  carbon  and  fuel  hydrocarbon  compounds.  Fuel 
hydrocarbons  are  completely  degraded  or  detoxified  if  they  are  used  as  the  primary 
electron  donor  for  microbial  metabolism  (Bouwer,  1992).  Electron  acceptors  are 
elements  or  compounds  that  occur  in  relatively  oxidized  states,  and  typically  can 
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include  oxygen,  nitrate,  ferric  iron,  sulfate,  and  carbon  dioxide.  Microorganisms 
preferentially  use  electron  acceptors  while  metabolizing  fuel  hydrocarbons  (Bouwer, 
1992).  Dissolved  oxygen  (DO)  is  used  first  as  the  prime  electron  acceptor.  After  the 
DO  is  consumed,  anaerobic  microorganisms  typically  use  electron  acceptors  (as 
available)  in  the  following  order  of  preference:  nitrate,  ferric  iron  hydroxide,  sulfate, 
and  finally,  carbon  dioxide.  Because  the  biodegradation  of  fuel  hydrocarbons  should 
deplete  the  concentrations  of  these  electron  acceptors,  analysis  of  spatial  variations  in 
electron  acceptor  concentrations  can  provide  evidence  of  biodegradation,  and  the 
degree  to  which  it  is  occurring. 

Also  during  anaerobic  biodegradation,  there  is  an  increase  in  the  concentrations  of 
metabolic  byproducts  derived  firom  the  microbial  degradation  of  fuel  hydrocarbons. 
Metabolic  byproducts  include  ferrous  iron  produced  during  iron  reduction,  and  methane 
produced  during  methanogenesis,  which  uses  carbon  dioxide  as  the  electron  acceptor. 
Therefore,  analysis  of  spatial  variations  in  concentrations  of  these  byproducts  can 
provide  additional  evidence  of  biodegradation. 

The  amount  of  contaminant  mass  that  can  be  biodegraded  will  be  calculated  to  assess 
the  full  potential  for  long-term  remediation  by  natural  attenuation  (RNA)  to  attain  site- 
specific  cleanup  goals.  Mass-balance  relationships  will  be  used  to  determine  how  much 
contaminant  mass  can  be  degraded  by  each  of  the  redox  reactions  used  by 
microorganisms  to  obtain  free  energy  for  cell  maintenance  and  production.  The 
stoichiometric  relationship  between  the  contaminant  and  the  electron  acceptor  will  be 
used  to  estimate  the  expressed  assimilative  capacity  of  the  groundwater.  The 
assimilative  capacity  is  a  measure  of  the  amount  of  contaminant  mass  that  theoretically 
can  be  assimilated  or  oxidized  by  available  electron  acceptors.  This  analysis,  when 
coupled  with  the  biodegradation  rate  mentioned  in  step  3,  provides  the  basis  for 
determining  the  potential  for  continued  COPC  mass  reduction  in  saturated  media  at  the 
site. 

4.1.2  Step  5  -  Characterizing  Contaminant  Sources,  Land  Use,  Exposure 
Pathways,  and  Potential  Receptors 

Contaminant  sources,  land  use,  exposure  pathways,  and  potential  receptors  were 
preliminarily  characterized  in  Section  2.5  on  the  basis  of  currently  available  data. 
Additional  data  collected  during  the  field  program  for  this  risk-based  project  will  be 
used  to  refine  the  characterization  of  these  risk  elements  as  appropriate. 

4.1.3  Step  6  -  Screening  Against  No-Further-Action  Criteria 

As  an  initial  step  in  determining  the  necessity  for  remedial  action,  representative 
concentrations  of  site  contaminants  will  be  compared  to  the  NFA  Without  Conditions 
target  cleanup  levels  for  soil  and  groundwater  presented  in  Tables  IV  and  V  of  the 
final  draft  Petroleum  Contamination  Site  Cleanup  Criteria  (FDEP,  1997).  Contaminant 
soil  concentrations  must  be  below  the  levels  presented  in  the  Direct  Exposure  Table  I 
and  the  leachability  target  levels  presented  in  Table  IV  (based  on  applicable 
groundwater  criteria  specified  in  62-770.680  (l)(c),  FAC).  Concentrations  of 
chemicals  of  concern  in  groundwater  must  be  below  background  concentrations  or  less 
than  levels  presented  in  Table  V.  If  the  groundwater  is  impacting,  or  may  impact, 
surface  water,  the  levels  presented  in  Table  VI  also  will  apply. 
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If  representative  concentrations  of  petroleum  contaminants  exceed  the  NFA  Without 
Conditions  target  levels,  the  concentrations  will  then  be  compared  to  the  NFA  With 
Conditions  target  cleanup  levels  presented  in  the  rule.  Contaminant  soil  concentrations 
must  be  less  than  the  direct  exposure  levels  presented  in  Table  II  and  the  teachability 
target  levels  presented  in  Table  IV  (based  on  applicable  groundwater  criteria,  as 
specified  in  62-770.680  (l)(c),  FAC).  Concentrations  of  chemicals  of  concern  in 
groundwater  also  will  be  compared  to  the  same  criteria  applicable  to  a  No  Further 
Action  proposal. 

As  a  preliminary  assessment  of  the  significance  of  site  contamination,  and  to  better 
focus  work  plan  activities  on  chemicals  and  areas  which  may  be  the  most  important 
contributors  to  potential  risk,  the  results  of  previous  soil  and  groundwater  analyses  have 
been  compared  to  the  target  cleanup  levels  applicable  to  both  NFA  scenarios.  Site 
analyte  concentrations  below  the  health-protective  NFA  target  levels  are  not  considered 
to  be  a  threat  to  human  health  and  the  environment,  and  therefore  are  not  retained  for 
further  risk/remedial  analysis. 

Maximum  contaminant  detections  in  soil  samples  collected  during  installation  of 
groundwater  monitoring  weUs  as  part  of  the  CAR  (OHM,  1995a),  and  maximum 
detections  from  the  1996  and  first  quarter  1997  groundwater  monitoring  were  compared 
to  target  cleanup  levels.  This  information  is  presented  in  Tables  4.1  and  4.2. 
Sampling  locations  corresponding  to  the  maximum  analytical  results  also  are  noted  on 
the  tables. 

Several  of  the  BTEX  detections  exceed  the  leachability  criteria,  although  they  do  not 
exceed  the  direct  exposure  levels.  Several  PAHs  exceeded  the  Direct  Exposure  I  and  II 
and  leachability  levels.  Direct  Exposure  I  and  11  levels  are  for  NFA  With  and  Without 
Conditions,  respectively.  In  addition,  naphthalene  and  TRPH  were  detected  above  the 
leachability  criteria,  and  TRPH  were  detected  above  the  Direct  Exposure  I  and  n 
levels. 

Detected  concentrations  of  benzene,  MTBE,  several  PAHs,  naphthalene,  TRPH, 
trichlorofluoromethane,  trchloroethene  (TCE)  and  vinyl  chloride  (VC)  in  groundwater 
exceeded  applicable  NFA  cleanup  target  levels.  Groundwater  concentrations  also  were 
compared  to  the  Natural  Attenuation  Default  Source  concentrations  from  Table  IX. 
Maximum  detected  levels  of  TRPH,  naphthalene,  and  benzo(a)anthracene  exceeded  the 
default  levels. 

4.1.4  Step  7  -  Development  of  Alternative  Cleanup  Levels 

For  those  contaminants  exceeding  Target  Cleanup  Levels  for  NFA  (With  or  Without 
Conditions),  alternative  cleanup  standards  for  soil  and/or  groundwater  contaminated 
with  petroleum  products  may  be  developed  based  on  a  site-specific  risk  assessment. 
Development  of  alternative  standards  for  those  chemicals  which  are  already  below  the 
more  stringent  levels  provided  in  the  rule  should  not  be  necessary. 

The  risk  assessment  will  include  a  site-specific  exposure  assessment,  which  may 
include: 

•  Chemical  concentrations  in  all  contaminated  media; 
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TABLE  4.1 

COMPARISON  OF  MAXIMUM  SITE  SOIL  CONCENTRATIONS 
TO  TARGET  CLEANUP  LEVELS 
RISK-BASED  APPROACH  TO  REMEDIATION 
SITE  SS-15A 

HOMESTEAD  ARB,  FLORIDA 


Chemical  Name 

Maximum 

Concentration 

Detected 

(mg/kg)*' 

Location  of 

Maximum 

Detection 

Direct  Exposure^ 

I  11 

_ Omg/kg) _ (mg/kg) 

Leachability 

- . (mg/kg) 

Benzene 

ND 

— 

1.1 

1.50 

0.007 

Toluene 

"  no-'""?"";’ 

300 

2,000 

Ethylbenzene 

:  APiSrSBi; " 

240 

240 

Xylenes  ^  ^  ^  . . 

290 

290 

VOAs 

176 

AP18^B1 

- 

- 

MTBE 

ND 

350 

6,100 

0.2 

Acenaphthene 

Acenaphthylene 

9.3 

AP20^B6 

2,300 

1,100 

22,000 

11,000 

,  4 

22  "  ■  ■ 

B€nzo{a)pyrene  ,  ^  ^  ^  ^  ^  .  .. 

. .  ^ 

Benzo  (g,h,i)perylene 

9 

2,300 

45,000 

13,000 

Benzo^)fluoTanth^e/Btenzo0c)fliioranthene 

i-3;AP2Ks^' 

5.00 

Chryscnc/Benzo(a)anthracene 

65-  ■■ 

1.4 

5.10  ■, 

,  2.9  , 

Fluoranthene 

85 

2,800 

45,000 

550 

Fluorene 

13 

2,100 

24,000 

87 

IndenQ(i  ^2,3-c<i)p^cnc/Dibenzo(a  ,h)anthjracene 

:  -  r 

AP20^ 

OA 

. 

'/'14'  "'V 

Phenanthrene/Anthracene 

;;  AP2C^B6 

1,900 

29,000 

Pyrene 

64  ' 

2,200 

40,000 

570 

H^tal  PAHs 

436 

Naphthalene  ^  ^  ^  ' 

j'.' ''  ' 

SPi8^Bl\ 

1,000 

8,600 

1-Methylnaphthalene 

3l' 

- 

- 

- 

2-Methylnaphthalenc 

78 

- 

- 

- 

Total  naphthalenes 

TRPH 

169 

5  'IS  -OOfl^ 

AI%^B6}r. 

370  . . 

7  600 

"  ''''340'  '  ’ 

1 ,2-<libromoethane 

ND 

tJ  iV  ^  ^ 

Lead 

15 

500 

1,000 

5  (TCLP) 

Notes;  Shading  indicates  maximum  site  concentration  is  above  target  cleanup  level 

VOAs  =  total  benzene,  toluene,  ethylbenzene,  and  xylenes;  MTBE  =  methyl  tertbutyl  ether;  TRPH  =  total  recoverable  petroleum 
hydrocarbons;  PAHs  =  polynuclear  aromatic  hydrocarbons;  TCLP  =  toxicity  characteristic  leaching  procedure, 
a/  mg/kg  =  milligrams  per  kilogram. 

b/  Direct  Exposure  I  and  11  are  for  No  Further  Action  \Mthout  or  With  Conditions,  respectively. 
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TABLE  4,2 

COMPARISON  OF  MAXIMUM  SITE  GROUNDWATER  CONCENTRATIONS 

TO  TARGET  CLEANUP  LEVELS 
RISK-BASED  APPROACH  TO  REMEDUTION 
SITE  SS-15A 

HOMESTEAD  ARB,  FLORIDA 


Maximum 

Concentration 

Detected 


Chemical  Name 

Benzene  ,  , 

Toluene 

Ethylbenzene 

Xylenes 

VOAs 

MTBE 

Acenaphtheoe 
Acenaphthylene 
Anthracene 
Benzo  (g,h,i)perylene 


Table  V  Table  IX 

Location  of  Target  Cleanup  Natural  Attenuation 
Maximum  Level**^  Source  Default‘d 

Detection _ (pg/L) _ (pg/L) _ 


mmmm 

100 

8 

1,000 

400 

140 

700 

300 

21 

10,000 

200 

169 

— 

■,6s: 

AP23-MW67, 

350 

'"iso 

a);'/' , 

200 

46 

210 

2,100 

20 

2,100 

21,000 

18 

210 

2,100 

iliiiiii 

■  ” 

-  .,20-> 

ilSHliii 

liiiiiii,  ,  - ' 

20 

AP26-MW75 

50 

liiSiiiil 

liiiiiiiiiiMlSMiiiiiiii 

500 

100 

280 

2,800 

iiiiiiiilii 

0.2  ' 

20 

40 

280 

2,800 

100 

210 

2,100 

61 

210 

2,100 

571 

'A 

— 

560 

640 

— 

— 

1,500 

'ik 

'  AUtl  X/TVXTf/f 

. . . '' 

'  ■' ' 

/o , 

9 

/VriJl-mVV|4  ,  , , 

100 

19 . . 

. 70 . 

- 

iiliiiiilH 

'APl7-MWlO$Vvj ' 

iiiiiiiiliiiljiil 

;*5: : : : :  : :  :xTx±; ;  r:  A.T  X: :  T  f :  ix:  f :  iw.-: : : 

iiiiilttiiiiiiiiiil 

Fluoranthene 

Fluorene 
Phenanthrene 
Pyrene 
Total  PAHs 

1  -Methylnaphthalene 
2-Methylnaphthalene 
Total  naphthalenes 

TRPjFr(mg/L)'^ 

trans-1 ,2-dichloroethylene 
cis- 1 ,2-dichloroethylene 


Notes:  Shading  indicates  maximum  site  concentration  is  above  target  cleanup  level 
VOAs  ==  total  benzene,  toluene,  ethylbenzene,  and  xylenes;  MTBE  =  methyl  tertbutyl  ether;  TRPH 
total  recoverable  petroleum  hydrocarbons;  PAHs  =  polynuclear  aromatic  hydrocarbons. 

a/  pg/L  =  micrograms  per  liter. 

b/  Cleanup  level  for  No  Further  Action  With  or  Without  Conditions. 

c/  Allowable  maximum  concentration  for  remediation  by  natural  attenuation  with  monitoring 

d/  mg/L  =  milligrams  per  liter. 
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•  Exposure  factors  (i.e.,  exposure  duration  and  frequency); 

•  Soil  properties; 

•  Potential  exposure  pathways  and  routes; 

•  Current  or  potential  future  exposed  populations;  and 

•  Expected  contaminant  concentrations  to  which  actual  or  potential  receptors  may 
be  exposed. 

In  establishing  alternative  cleanup  target  levels,  the  following  factors  will  be  used, 
as  appropriate: 

•  Calculations  using  a  lifetime  cancer  risk  level  of  1.0  x  lO"®; 

•  A  hazard  index  of  1  or  less; 

•  Best  achievable  detection  limits; 

•  Naturally  occurring  background  concentrations;  and 

•  Nuisance,  organoleptic,  or  aesthetic  considerations. 

Fate  and  transport  models  for  selected  chemicals  of  concern  may  be  used  as 
evidence  that  human  health  and  environmental  risks  from  alternative  cleanup  target 
levels  are  acceptable.  These  alternative  cleanup  target  levels  will  be  used  as  goals  for 
site  remediation  as  needed,  and  for  eventual  closure  under  an  NFA  With  Conditions 
proposal.  The  benefits  of  using  natural  attenuation  to  achieve  alternative  cleanup  levels 
will  be  compared  to  the  benefits  of  using  engineered  source  reduction  to  speed  the 
natural  attenuation  process.  The  recommended  remediation  alternative  will  be  selected 
based  on  the  best  combination  of  timely  risk  reduction  and  cost-effectiveness. 

4.2  MODELING 

The  types  of  models  that  will  be  used  to  support  the  risk-based  analyses,  and  the 
modeling  objectives,  are  described  in  this  subsection. 

4.2.1  Groundwater  Modeling 

Analytical  models  are  relatively  inexpensive  to  construct  and  use,  and  can  provide 
useful  approximations  of  solute  fate  and  transport  in  simple,  uniform  hydrogeologic 
settings.  Analytical  models  can  be  used  to: 

•  Estimate  the  migration  distance  of  contaminants  at  a  site  over  time; 

•  Predict  exposure-point  concentrations  over  time  at  varying  distances  from  the 
source;  and 
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•  Assess  if  use  of  RNA  is  feasible  to  attain  site-specific  or  generic  numeric 
standards. 

If  contaminant  concentrations  exceed  site-specific  standards,  then  an  analytical 
groundwater  model  such  as  Bioscreen®  (Newell  et  al.,  1996)  that  incorporates  site- 
specific  data  (e.g.,  groundwater  velocity,  contaminant  decay  rate,  and  retardation 
coefficient)  will  be  used.  The  modeling  will  estimate  the  distance  that  selected 
dissolved  COCs  will  migrate  from  the  source  area,  and  whether  the  contaminant 
concentrations  will  decrease  to  below  site-specific  standards  within  a  reasonable 
timeframe  before  any  receptor  pathways  are  completed.  The  desirability  of  low-cost 
source  reduction  techniques,  such  as  bioventing,  to  supplement  the  beneficial  effects  of 
natural  attenuation  also  will  be  evaluated  during  the  modeling  process,  as  appropriate. 

4.2.2  Inhalation  Modeling 

If  the  generic  and  site-specific  screening  activities  described  in  Sections  4.1.3  and 
4.1.4  indicate  that  contaminant  concentrations  in  soil  gas  are  of  potential  concern,  then 
several  chemical  flux  and  atmospheric  transport  equations  will  be  coupled  to  simulate 
the  concentrations  of  volatile  COPCs  in  outdoor  ambient  air  under  normal  atmospheric 
conditions,  the  concentrations  of  volatile  COPCs  to  which  future  construction  workers 
would  potentially  be  exposed  during  construction  (excavation)  activities,  and  the 
concentrations  of  volatile  COPCs  potentially  accumulating  within  future  onsite 
buildings.  The  ultimate  objective  of  this  modeling  is  to  determine  if  subsurface  sources 
(i.e.,  contaminated  soils  and  dissolved  contamination)  could  cause  exposure-point 
concentrations  in  either  outdoor  or  indoor  air  that  may  pose  an  unacceptable  risk  to 
potential  onsite  receptors  via  the  inhalation  exposure  route.  Most  of  the  equations  are 
based  on  the  predictive  contaminant  migration  equations  presented  by  ASTM  (1995)  in 
the  Standard  Guide  for  Risk-based  Corrective  Action  Applied  at  Petroleum  Release 
Sites.  Other  models  that  may  be  used  are  the  Farmer  Model  (USEPA,  1992b)  and  the 
indoor  air  dispersion  model  ^ichelson  et  al.,  1993). 

4.3  REPORT  PREPARATION 

Using  aU  available  site  characterization  data,  the  risks  posed  by  site  contamination 
will  be  evaluated  and  a  corrective  action  plan  (CAP)  will  be  prepared.  The  CAP  will 
summarize  all  pertinent  site  characterization  information  and  the  results  of  the  risk- 
based  analyses  described  earlier  in  this  work  plan,  including  fate  and  transport 
modeling  results.  The  CAP  will  either  recommend  NFA  (with  or  without  conditions)  or 
an  appropriate  remedial  action  [e.g.,  RNA  with  long-term  monitoring  (LTM)  or 
RNA/LTM  combined  with  engineered  source  removal].  Each  remedial  alternative  will 
be  carefully  compared  using  protectiveness,  implementability,  and  cost  as  the  primary 
evaluation  criteria.  The  closure  report  will  be  structured  to  emphasize  the  results  of 
field  investigations,  risk  analyses,  and  remedial  alternatives  evaluation.  Figure  4.1 
presents  an  example  closure  report  outline. 
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nGURE4.1 

EXAMPLE  REPORT  OUTLINE 
RISK-BASED  APPROACH  TO  REMEDIATION 
HOMESTEAD  ARB,  FLORIDA 


EXECUTIVE  SUMMARY 

1.0  Introduction 

1.1  Purpose  and  Scope 

1.2  Site  Background 

1.3  Rq)ort  Organization 

2.0  Site  Description 

2.1  Physical  Setting 

2.2  Nature  and  Extent  of  Contamination 

2.2.1  Previous  Investigations 

2.2.2  Recent  Data 

2.2.3  Contaminants  Exceeding  No  Further  Action  Criteria 

2.3  Indicator  Analyte  Data 

2.4  Discussion  of  Evidence  of  Intrinsic  Remediation 

3.0  Evaluation  Methods  and  Criteria 

3.1  Remedial  Action  Objectives 

3.2  Potential  Exposure  Pathways  for  Human/Ecological  Receptors 

3.3  Site-Specific  Fate  and  Transport  Models 

3.4  Achieving  No  Further  Action  Criteria 

3.5  Site-Specific  Cleanup  Goals 

3.6  Review  of  Evaluation  Criteria 

3.6.1  Protectiveness 

3.6.2  Implementability 

3.6.3  Cost 

4.0  General  Description  of  Potential  Remedial  Alternatives  (Examples) 

4.1  Alternative  1:  Natural  Attenuation/Long-Term  Monitoring 

4.2  Alternative  2:  Bioventing  to  Remove  Soil  Source(s)/Natural 
Attenuation/Long-Term  Monitoring 

4.3  Alternative  3:  Remove  Free  Product/Natural  Attenuation 

4.4  Alternative  4:  Soil  Vapor  Extraction/Groundwater  Pump  and  Treat 

5.0  Comparative  Analysis  of  Remedial  Alternatives 


5.1 

Protectiveness 

5.2 

Implementability 

5.2.1 

Technical 

5.2.2 

Administrative 

5.3 

Cost 

5.3.1 

Capital  Costs 

5.3.2 

Operating  Costs 

5.3.3 

Present  Worth  Cost 

6.0  Recommended  Remedial  Alternative 
7.0  References 

Appendix  A:  Data  Evaluation  for  Risk  Analysis 

Appendix  B:  Development  of  Site-Specific  Cleanup  Goals 

Appendix  C:  Quantitative  Exposure  Assessment  Data  (Model  Simulations) 
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SECTION  5 
SCHEDULE 


Event 

Submit  Draft  Work  Plan  to  Homestead  ARB  and  AFCEE 

Receipt  of  Homestead  ARB  and  AFCEE  Comments 

Submit  Final  Work  Plan  to  Homestead  ARB  and  AFCEE  (If 
required) 

Begin  Field  Work 

Meeting  with  FDEP  and  Homestead  ARB  to  Discuss  Exposure 
Scenarios 

Submit  Preliminary  Results  to  Homestead  ARB  and  AFCEE 

Meeting  With  FDEP  and  AFCEE  to  Discuss  Preliminary  Results 

Submit  Draft  CAP  to  Homestead  ARB  and  AFCEE 

Receipt  of  Homestead  ARB  and  AFCEE  Comments 

Submit  Draft  Final  CAP  to  Homestead  ARB,  AFCEE,  FDEP, 
and  DERM 


Date 

September  10,  1997 
September  26,  1997 
October  10,  1997 

October  20,  1997 
November  1997 

December  19,  1997 
January  13,  1998 
March  13,  1998 
April  10,  1998 
May  1,  1998 
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APPENDIX  A 


EMERGENCY  CONTACTS 
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APPENDIX  A 


EMERGENCY  CONTACTS 


In  the  event  of  any  situation  or  unplanned  occurrence  requiring  assistance,  the 
appropriate  contact(s)  should  be  made  from  a  list  similar  to  this  which  will  be  prepared 
in  the  health  and  safety  plan  addenda.  For  emergency  situations,  telephone  or  radio 
contact  should  be  made  with  the  site  point  of  contact  or  site  emergency  personnel  who 
will  then  contact  the  appropriate  response  teams. 

Contingency  Contacts  Telephone  Number 

Nearest  phone  located  at  the  work  site  _ 

Site  Fire  Department  _ 

Site  Contact  _ 

Site  Medical  Services  _ 

Site  Emergency  Telephone  Number  _ 

Site  Security/Police  _ 

Medical  Emergency 

Hospital  Name  _ 

Hospital  Address  _ 

Hospital  Telephone  Number  _ 

Ambulance  Service  _ 

Airlift  Helicopter  _ 

Directions  and/or  Map  to  the  Hospital 
Parsons  ES  Contacts 


Doug  Downey 
Project  Manager 


303-831-8100 

303-670-0512 


John  Hicks 
Site  Manager 


(303)  831-8100  (work) 
(303)  270-3181  (home) 
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Timothy  Mustard,  CIH  (Denver) 
Program  Health  and  Safety  Manager 


(303)  831-8100  (work) 
(303)  450-9778  (home) 


Edward  Grunwald,  CIH  (Atlanta)  (404)  235-2300  (work) 

Corporate  Health  and  Safety  Manager  (404)  299-9970  Oiome) 

Judy  Blakemore  (Denver)  (303)  831-8100  (work) 

Assistant  Program  Health  and  Safety  Manager  (303)  828-4028  (home) 

(303)  817-9743  (mobile) 
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APPENDIX  B 


PROJECT  HEALTH  AND  SAFETY  FORMS 
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PLAN  ACCEPTANCE  FORM 


PROJECT  HEALTH  AND  SAFETY  PLAN 


Instructions:  This  form  is  to  be  completed  by  each  person  to  work  on  the  subject 
project  work  site  and  returned  to  the  safety  manager. 

I  have  read  and  agree  to  abide  by  the  contents  of  the  Health  and  Safety  Plan  for 
the  following  project: 


Signed 


Date 


RETURN  TO: 

Office  Health  and 
Safety  Representative 
Parsons  Engineering  Science,  Inc. 
1700  Broadway,  Suite  900 
Denver,  CO  80290 


022r72242dr7.WW6 


PARSONS  ENGINEERING  SCIENCE,  INC. 
FIELD  EXPERIENCE 
DOCUMENTATION  FORM 


OSHA.  requires  (29CFR1 910. 120(e))  thut  personnel  involved  in  hszsrdous  wsste 
operations  have  40-hours  of  initial  training  and  a  minimum  of  three  days  field  experience 
working  under  the  direction  of  a  trained  and  experienced  supervisor.  This  form  serves  to 
document  the  three  days  of  additional  field  training/experience. 


Employee  Name:  _ 

Employee  Number  (or  Social  Security  No.):. 


Project  Name(s): _ 

Project  Number(s):, 


Dates  of  Field  Training:, 


Summary  of  Activities  Performed:. 


Levels  of  Respiratory  Protection  Used:. 


Comments: 


Field  Supervisor  Signature: _ _ 

Date :  _ _ 

Return  this  form  to  the  Office  Health  and  Safety  Representative 


022/722426/1 0.WW6 


AIR  PURIFYING  RESPIRATOR 
(APR) 

LOG 


SITE: 

LOCATION: 


DATES  OF  INVESTIGATION: 


Date  of 

User  Use 


Cleaned  and 
Inspected  Prior 
To  Use  (Initials) 


Cartridges  Changed 

Prior  to  Use  Total  Hours 

(Y es.  No,  N/A)  on  Cartridge 


APR  Performance  Comments: 


Project  H&S  OfiBcer  Date 

or 

Ptirsons  ES  Project  Manager 


Return  to  the  Office  Health  and  Safety  Representative 
at  the 'Completion  of  field  activities. 


022/722426n.WW6 


Parsons  Engineering  Science 

Companies 

ACCIDENT  REPORT  FORM 

Page  2  of  2 

15.  ES  WITNESS  TO 

ACCIDENT  (Name) 

(Affiliation)  (Phone  No.) 

(Name) 

(Affiliation) 

(Phone  No.) 

(Name) 

(Affiliation) 

(Phone  No.) 

OCCUPATIONAL  INJURY  OR  OCCUPATIONAL  ILLNESS 

16.  Describe  injury  or  illness  in  detail;  indicate  part  of  body  affected: 


17.  Name  the  object  or  substance  that  directly  injured  the  employee,  (for  example,  object  that  struck 
employee;  the  vapor  or  poison  inhaled  or  swallowed;  the  chemical  or  radiation  that  Irritated  the 
skin;  or  in  cases  of  strains,  hernias,  etc.,  the  object  the  employee  was  lifting,  pulling,  etc.). 


18.  Date  of  injury  or  initial  diagnosis  of  occupational  illness: 


(date) 

19.  Did  the  accident  result  in  employee  fatality?  Yes  (  )  No  (  ) 

20.  Number  of  lost  days  /restricted  workdays _ resulting  from  injury  or  illness? 

OTHER 

21.  Name  and  address  of  physician:, _ 

(No.  and  Street)  (City  or  Town)  (State  and  Zip) 

22.  If  hospitalized,  name  and  address: _ 

(No.  and  Street)  (City  or  Town)  (State  and  Zip) 

Date  of  report: _  Prepared  by: _ 

Official  position: _ _ 


ES-COR-16  (4/?7)  {K;\HS'fOR.MS\ACCIDENT.WW2) 


SUPPLIED  AIR  RESPIRATOR 
(SAR) 

LOG 


SITE; 

LOCATION: 

DATES  OF  INVESTIGATION: 

Check-Out  Date 

Initials  Cleaned 


Date  of  Satisfactory 

User  Use  SAR#  fYes/No^ 


SAR  Performance  Comments: 


Project  H&S  Officer 
or 

Parsons  ES  Project  Manager 


Date 


Return  to  Office  Health  and  Safety  Representative 
at  the  completion  of  field  activities. 


022/722426/7.WW6 


PARSONS  ENGINEERING  SCIENCE 
SHIPPING  PAPER 


(name  of  earner) 


PLACARDS  TENDERED;  yes  □  no  □ 


r  HEREBY  DECLARE  THAT  THE  CONTENTS  OF  THIS  CONSIGNMENT  ARE  FULLY  AND  ACCURATELY  DESCRIBED 
ABOVE  BY  PROPER  SHIPPING  NAME  AND  ARE  CLASSIFIED.  PACKED.  MARKED.  AND  LABELED.  AND  ARE  IN  ALL 
RESPECTS  IN  PROPER  CONDITION  FOR  TRANSPORT  ACCORDING  TO  THE  APPLICABLE  INTERNATIONAL  AND 
NATIONAL  GOVERNMENT  REGULATIONS. 


K:\HS\FORM  S\SHrPTEMP.WV/2 


PAESONS  ENGINEERING  SCIENCE,  INC. 
PERSONAL  AIR  MONITORING  DATA  FORM 


022/FORMS/ES-3-3».WWfi 


APPENDIX  A 


SAMPLING  AND  ANALYSIS  PLAN 
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SECTION  1 

PURPOSE  AND  POLICY 


The  purpose  of  this  program  health  and  safety  plan  is  to  establish  personnel 
protection  standards  and  mandatory  safety  practices  for  all  Parsons  Engineering 
Science,  Inc.  (Parsons  ES)  and  subcontractor  personnel  involved  in  the  risk-based 
remediation  of  Homestead  Air  Reserve  Base  (ARB),  Florida.  This  plan  provides 
guidance  for  general  operations  on  risk-based  demonstration  sites  and  provides  for 
contingencies  that  may  arise  during  field  operations.  Site-specific  information  is  not 
included  in  this  plan  and  will  be  addressed  in  the  formd  health  and  safety  plan 
addenda.  All  Parsons  ES  field  team  members  and  subcontractors  are  responsible  for 
reading  and  conforming  to  this  plan  and  the  associated  addenda.  No  employee  will 
perform  a  project  activity  that  he  or  she  believes  may  endanger  his  or  her  health  and 
safety  or  the  health  and  safety  of  others.  All  personnel  will  strive  for  a  record  of  zero 
accidents  on  this  project.  To  the  greatest  extent  possible,  work  tasks  will  be  designed 
and  conducted  to  minimize  or  eliminate  hazards  to  personnel. 

A  project  description  and  scope  of  work  summary  for  the  project  are  provided  in 
Section  2.  Section  3  presents  the  project  team  organization,  personnel  responsibilities, 
and  lines  of  authority.  Training  and  medical  monitoring  requirements  are  contained  in 
Section  4.  Section  5  presents  a  safety  and  health  risk  analysis.  Section  6  contains  the 
program  emergency  response  plan.  Program  requirements  for  levels  of  protection  are 
included  in  Section  7,  and  air  monitoring  procedures  are  provided  in  Section  8.  Site 
control  measures,  including  designation  of  site  work  zones,  are  contained  in  Section  9, 
and  Section  10  provides  decontamination  procedures.  Section  1 1  contains  information 
on  the  use  and  calibration  of  air  monitoring  equipment.  Appendix  A  contains  an 
example  of  an  Emergency  Contacts  Form  to  be  used  in  each  formal  health  and  safety 
plan  addendum  prepared  for  all  USAF  risk-based  demonstration  sites.  Appendix  B 
contains  a  Plan  Acceptance  Form,  Site-Specific  Training  Record  Form,  Field 
Experience  Documentation  Form,  Air  Monitoring  Data  Forms,  Accident  Report  Form, 
Near-Miss  Incident  Form,  Shipping  Paper,  Daily  Vehicle  Inspection  Rqwrt,  and 
Respirator  Use  Forms. 
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SECTION  2 

PROJECT  DESCRIPTION  AND  SCOPE  OF  WORK 


2.1  PROJECT  DESCRIPTION 

Under  this  contract,  Parsons  ES  will  provide  services  to  the  Air  Force  Center  for 
Environmental  Excellence  (AFCEE)  that  will  demonstrate  the  use  of  the  risk-based 
approach  to  reduce  concentrations  of  fuel  hydrocarbons  in  groundwater  at  Site  SS-15A, 
Homestead  ARB,  Florida. 

The  purpose  of  the  demonstrations  is  to  develop  a  closure  plan  with  a  new  approach 
to  site  remediation  which  focuses  on  risk  reduction  rather  than  arbitrary  numerical 
cleanup  standards,  and  emphasizes  natural  biodegradation  and  other  natural  attenuation 
mechanisms  to  reduce  risk. 

2.2  SCOPE  OF  WORK 

Site  characterization  activities  in  support  of  the  risk-based  demonstrations  may 
include  excavating;  auger  drilling;  use  of  the  Geoprobe*,  cone  penetrometer  (CPT), 
and  Hydropunch*  direct-push  technologies,  monitoring  well  and  monitoring  point 
installation;  soil,  soil  gas,  surface  water,  and  groundwater  sampling;  and  aquifer 
testing. 
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SECTION  3 

PROGRAM  TEAM  ORGANIZATION 


The  Parsons  ES  team  assigned  to  the  risk-based  demonstrations,  their 
responsibilities,  and  lines  of  authority  are  outlined  below. 


Name 


Task  Assigned 


Mr.  Allan  Udin 
Mr.  John  Stewart 
Mr.  Doug  Downey 
Mr.  John  Hicks 
Mr  John  Hall 
Mr.  Timothy  Mustard 
Ms.  Leigh  l^nson 
To  be  assigned 
To  be  assigned 
Mr.  Sam  Taffinder 


Program  Sponsor 

Program  Manager 

Project  Manager 

Site  Manager 

Field  Site  Manager 

Program  Health  and  Safety  Manager 

Technical  Director 

Site  Health  and  Safety  Officer 

Alternate  Health  and  Safety  Officer 

AFCEE/ERT  Point  of  Contact  (POC) 


The  program  manager,  Mr.  John  Stewart,  will  be  the  Parsons  ES  POC  for  program 
matters,  and  will  interface  with  the  contracting  officer,  Base  representatives,  and  the 
AMC  and  AFCEE  project  technical  representatives 


The  technical  director,  Ms.  Leigh  Benson,  is  responsible  for  conduct  and  review  of 
all  technical  work  on  this  project  to  ensure  technical  accuracy  and  adequacy.  He  will 
provide  advice  to  the  project  manager  and  project  personnel  on  technical  issues.  He 
will  also  be  responsible  for  peer  review  of  all  deliverables  prior  to  submission. 


The  project  manager,  Mr.  Doug  Downey,  is  directly  responsible  for  the  execution  of 
all  phases  of  this  project.  He  is  responsible  for  planning,  staffing,  assuring  adequate 
planning  for  health  and  safety  and  quality  assurance/quality  control  (QA/QC), 
execution  of  each  phase,  coordination  with  AFCEE,  and  interpretation  of  data  and 
reporting.  The  project  manager  will  also  coordinate  with  the  site  manager  to  obtain 
permission  for  site  access,  coordination  of  activities  with  appropriate  officials,  and 
serve  as  the  liaison  with  public  officials.  The  project  manager  will  also  ensure  that 
quality  work  is  accomplished  on  schedule. 


The  program  health  and  safety  manager,  Mr.  Timothy  Mustard,  will  ensure  that  all 
field  activities  are  performed  with  strict  adherence  to  OSHA  requirements  and  the 
program  health  and  safety  plan.  He  will  be  responsible  for  updating  and  revising  the 
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program  health  and  safety  plan,  as  needed,  and  for  ensuring  that  all  field  team  members 
meet  health  and  safety  training  and  medical  monitoring  requirements. 

The  site  health  and  safety  officer  (SHSO)  along  with  the  project  manager  is 
responsible  for  ensuring  that  day-to-day  project  activities  are  performed  in  strict 
conformance  with  the  program  health  and  safety  plan.  The  SHSO,  project  manager, 
and  program  health  and  safety  manager  have  the  authority  to  stop  work  if  actions  or 
conditions  are  judged  to  be  unsafe  or  not  in  conformance  with  the  program  health  and 
safety  plan.  The  SHSO  will  also  be  responsible  for  ensuring  that  field  personnel  are  in 
compliance  with  Occupational  Safety  and  Health  Administration  (OSHA)  requirements 
for  training  and  medical  monitoring  prior  to  and  for  the  duration  of  the  field  activities. 

The  site  manager  will  support  the  project  manager  for  the  specific  work  the  team 
will  accomplish  at  each  site  and  will  be  responsible  for  scheduling  and  coordinating  the 
testing  activities  at  the  respective  sites.  The  site  manager  will  assist  the  project 
manager  in  the  day-to-day  organization  and  execution  of  the  various  project  tasks. 
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SECTION  4 


SITE-SPECIFIC  EMPLOYEE  TRAINING 
AND  MEDICAL  MONITORING  REQUIREMENTS 


The  Parsons  ES  corporate  health  and  safety  manual,  incorporated  by  reference, 
presents  general  requirements  for  Parsons  ES  employee  training  and  medical 
monitoring.  All  field  team  members  will  have  complete  die  40-hour  basic  health  and 
safety  training  as  specified  by  OSHA  in  Title  29,  Code  of  Federal  Regulations,  Part 
1910.120,  paragraph  (e)  (29  CFR  1910.120[e])  and  the  8-hour  annual  refresher  training 
thereafter.  All  supervisory  personnel  onsite  will  be  required  to  have  completed  an  8- 
hour  supervisor  course  as  required  in  29  CFR  1910.120(e). 

In  addition  to  the  40-hour  course,  all  field  employees  will  be  required  to  have 
completed  a  minimum  of  3  days  onsite  training  under  the  supervision  of  a  trained  and 
experienced  supervisor,  not  necessarily  at  one  of  the  risk-based  demonstration  sites.  If 
this  training  is  received  during  a  risk-based  demonstration,  the  training  will  be 
documented  on  the  Field  Experience  Documentation  Form  provided  in  Appendix  B. 
Employees  will  not  participate  in  field  activities  until  they  have  been  trained  to  the  level 
requir^  by  their  job  function  and  responsibility.  In  addition,  at  least  one  person  on 
every  Parsons  ES  field  crew  will  have  completed  Red  Cross  or  equivalent  first-aid  and 
cardiopulmonary  resuscitation  (CPR)  courses.  All  training  documentation  for  Parsons 
ES  personnel  will  be  verified  by  the  SHSO  and  maintained  by  the  health  and  safety 
manager. 

All  Parsons  ES  field  team  members  will  be  on  current  medical  monitoring  programs 
in  accordance  with  federal  OSHA  requirements  (29  CFR  1910.120)  and  Parsons  ES 
corporate  policies.  Listed  below  are  additional  health  and  safety  training  and  medical 
monitoring  requirements  for  this  project. 

4.1  ADDITIONAL  SAFETY  TRAINING  REQUIREMENTS 

If  Level  B  (self-contained  breathing  apparatus  [SCBA])  respiratory  protection  is 
used,  additional  training  may  be  required  for  those  personnel  involved.  This  training 
will  be  conducted  onsite  as  necessary  by  a  qualified.  Level  B-experienced  supervisor. 
Employees  will  also  be  trained  in  use,  care,  maintenance,  limitations,  and  disposal  of 
personal  protective  equipment  (PPE)  in  accordance  with  29  CFR  1910.132.  All  field 
team  members  must  have  site-specific  training  as  discussed  in  the  following  subsection. 


4-1 


I;\PROJECTS\731298\8.DOC 


4.1.1  Site-Specific  Safety  Briefings 

Site-specific  safety  and  health  briefings  will  be  conducted  by  the  Parsons  ES  site 
manager  or  SHSO  for  all  personnel  who  will  engage  in  any  risk-based  demonstration 
activities.  Site-specific  safety  briefings  will  address  the  activities,  procedures, 
monitoring,  and  equipment  applicable  to  the  site  operations,  as  well  as  site  or  facility 
layout,  potential  hazards,  and  emergency  response  services  at  the  site.  Additional 
topics  that  will  be  addressed  at  the  safety  briefings  will  include: 

•  Names  of  responsible  health  and  safety  personnel; 

•  Identification  of  site  hazards; 

•  Site  contingencies  and  emergency  procedures; 

•  Exposure  risk; 

•  Symptoms  of  exposure  and  exposure  treatment  for  chemical  contaminants; 

•  Use,  care,  maintenance,  and  limitations  of  PPE; 

•  Decontamination  procedures  to  be  followed; 

•  Location  of  safety  equipment; 

•  Review  of  planned  activities; 

•  Defined  safety  procedures  to  be  followed  during  field  activities;  and 

•  Emergency  and  evacuation  procedures. 

Safety  briefings  will  be  conducted  daily  prior  to  commencement  of  field  activities. 
Documentation  of  training  and  briefings,  including  agenda  and  signatures  of  attending 
personnel,  will  be  maintained  onsite.  Site-specific  training  forms  are  provided  in 
Appendix  B. 

4.2  MEDICAL  MONITORING  REQUIREMENTS 

Prior  to  being  assigned  to  the  field  activities,  each  Parsons  ES  employee  will  receive 
a  preassignment  or  baseline  physical  examination.  Preassignment  screening  has  two 
major  functions:  1)  determination  of  an  individual's  fitness  for  duty,  including  the 
ability  to  perform  work  while  wearing  PPE;  and  2)  provision  of  baseline  data  for 
comparison  with  future  medical  data.  Medical  qualification/certification  documentation 
will  be  maintained  by  the  program  health  and  safety  manager.  All  medical 
examinations  and  procedures  will  be  performed  by  or  under  the  supervision  of  a 
licensed  physician,  preferably  an  occupational  physician.  The  examination  content  will 
be  determined  by  the  examining  physician  in  accordance  with  29  CFR  1910.120(f). 


4-2 


l:\PROJECTS\73 1298\8  .DOC 


SECTION  5 

SAFETY  AND  HEALTH  RISK  ANALYSIS 


5.1  CHEMICAL  HAZARDS 

The  chemicals  of  primary  concern  occurring  at  the  USAF  sites  include  gasoline;  jet 
propulsion  fuel  grade  four  (JP-4);  and  the  associated  petroleum  hydrocarbon 
constituents  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX). 

Table  5.1  summarizes  the  health  hazards  and  properties  of  the  aforementioned  and 
additional  compounds.  If  other  compounds  are  discovered  at  these  sites,  the  pertinent 
information  about  these  compounds  will  be  provided  in  Table  5.1  of  the  site-specific 
addenda.  The  health  hazards  or  other  physical/chemical  hazards  (e.g.,  corrosiveness, 
flammability)  of  the  compounds  will  then  be  communicated  to  the  onsite  employees. 

Hazardous  substances  of  primary  concern  identified  are  those  potentially  occurring 
in  contaminated  groundwater,  soils,  sediment,  surface  water,  air,  buildings,  or 
abandoned  structures. 

5.2  PHYSICAL  HAZARDS 

In  addition  to  the  hazardous  substances  potentially  present  at  the  USAF  sites,  other 
physical  hazards  or  hazardous  conditions  may  be  expected  at  the  sites  during  the  course 
of  performing  risk-based  demonstration  activities.  These  hazards  include  possible  risks 
from  injury  while  working  around  motor  vehicles  including  the  auger  drilling  rig. 
Geoprobe®  unit,  and  the  CPT  rig;  stationary  or  moving  equipment;  fire  or  explosion 
hazards;  slip,  trip,  and  fall  hazards;  electric^  hazards;  and  excessive  noise  conditions. 
Additional  physical  hazards  include  heat  stress  and  cold-related  exposures. 

The  guidelines  presented  in  this  section  are  applicable  to  all  types  of  equipment  that 
may  be  used  during  risk-based  demonstration  activities  at  the  USAF  installations. 
Individual  equipment  types  or  certain  specialized  equipment  may  require  additional 
safety  considerations  or  specialized  training  prior  to  its  use.  Should  any  specialized 
equipment  be  required  during  the  performance  of  a  task,  the  program  health  and  safety 
manager  will  ensure  that  operators  receive  appropriate  training.  The  program  heal  A 
and  safety  manager  is  also  responsible  for  ensuring  that  all  equipment  is  routinely 
inspected  and  that  any  piece  of  equipment  considered  unsafe  is  not  used  until  the  unsafe 
conditions  are  corrected  or  repaired. 


5-1 


I:\PROJECTS\73 1298\8.DOC 


TABLE  5.1  HEALTH  HAZARD  QUALITIES  OF  HAZARDOUS  SUBSTANCES  OF  CONCERN 
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Copper  1  mg/m^  1  mg/m^  100  mg/m^  NA  NA  Reddish,  lustrous,  malleable,  and  odorless,  solid  metal.  Irritates  eyes, 

(dust/mists)  nose,  skin,  and  pharynx.  Causes  a  metallic  taste,  nasal  perforation, 

nausea,  vomiting,  and  dermatitis.  In  animals,  causes  anemia  and  lung, 
liver,  and  kidney  damage.  Experimental  teratogen  and  questionable 
carcinogen. 
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Lead  0.05  mg/m  0.15  mg/m^  100  mg/m^  NA  NA  Heavy,  ductile,  bluish-gray,  soft  metal.  Irritates  eyes.  Causes  weakness, 

(29  CFR  1910.1025)  ^  exhaustion,  insomnia,  facial  pallor,  anorexia,  low-weight,  malnutrition, 

constipation,  abdominal  pain,  gastritis,  colic,  constipation,  gingival  lead 
line,  anemia,  wrist  and  ankle  paralysis,  joint  pains,  tremors,  low  blood 
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Selenium  0.2  mg/m  0.2  mg/m  1  mg/m  0.0002  NA  Amorphous  or  crystalline,  red  to  gray  solid.  Irritates  eyes,  skin, 

mg/m^  ^  nose,  and  throat.  Causes  visual  disturbances,  pallor, 

nervousness,  depression,  headaches,  chills,  fever,  shortness  of 
'  breath,  bronchitis,  metallic  taste,  garlic  breath,  gastrointestinal 
disturbances,  dermatitis,  brittle  hair  and  nails,  and  eye  and  skin 
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5.2.1  General  Vehicle  Operations 


The  following  safety  procedures  will  be  followed  when  operating  a  motor  vehicle 
within  a  USAF  installation: 

•  Seat  belts  will  be  worn  at  all  times. 

•  Obey  all  traffic  and  speed  limit  signs. 

•  Park  in  designated  areas. 

•  Be  aware  of  construction  equipment  and  other  vehicles  operating  in  the  area. 

•  Be  aware  of  pedestrian  traffic. 

•  Acquire  eye  contact  and  permission  from  the  vehicle/equipment  operator  to  enter 
an  area  around  operating  vehicles. 

•  Never  crouch  down  in  front  of  or  behind  a  vehicle. 

•  Drivers  must  visually  check  around  the  vehicle  before  moving  it. 

•  Vehicles  will  never  be  loaded  beyond  the  designed  passenger  capacity  or  beyond 
the  rated  load  capacity. 

•  Vehicles  will  never  be  loaded  in  a  manner  that  obscure  the  driver's  front  or  side 
views. 

The  daily  vehicle  maintenance  report  located  in  Appendix  B  must  be  completed  by 
the  vehicle  drivers  for  all  field  vehicles  (including  rented  vehicles)  upon  initial  receipt 
of  the  vehicle  and  every  morning  thereafter,  prior  to  use,  that  the  vehicle  is  used  on  a 
Parsons  ES  project. 

5.2.2  Large  Motor  Vehicles  including  Drilling  Rigs 

Working  with  large  motor  vehicles  could  be  a  major  hazard  at  these  sites.  Injuries 
can  result  from  equipment  dislodging  and  striking  unsuspecting  personnel,  and  impacts 
from  flying  objects  or  overturning  of  vehicles.  Vehicles  and  heavy  equipment  design 
and  operation  will  be  in  accordance  with  29  CFR,  Subpart  O,  1926.600  through 
1926.602.  In  particular,  the  following  precautions  will  be  used  to  help  prevent  injuries 
and  accidents: 

•  Do  not  back  up  large  motor  vehicles  unless  the  vehicle  has  backup  warning  lights 
and  a  reverse  signal  alarm  audible  above  the  surrounding  noise  level,  or  an 
observer  signals  it  is  safe  to  do  so. 

•  Motor  vehicle  cabs  will  be  kept  free  of  all  nonessential  items  and  all  loose  items 
will  be  secured. 
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•  Drilling  rig  masts  will  be  lowered  to  the  ground  and  parking  brakes  will  be  set 
before  shutting  off  the  vehicle. 

•  Drilling  rig  brakes,  cables,  kill  switches,  hydraulic  lines,  light  signals,  fire 
extinguishers,  fluid  levels,  steering,  tires,  horn,  and  other  safety  devices  will  be 
inspected  daily. 

•  All  personnel  working  at  and  around  the  drilling  rig  must  be  informed  of  the 
locations  of  the  kill  switches. 

•  Only  qualified  operators  will  be  allowed  to  operate  the  drilling  rig  or  other  heavy 
equipment. 

•  When  working  near  a  backhoe,  field  personnel  will  maintain  sight  contact  with 
the  operator. 

•  The  limits  of  the  swing  radius  of  the  backhoe  must  be  marked  on  the  ground  with 
cones  or  boundary  tape.  Personnel  will  not  enter  this  bounded  area  until  the 
backhoe  has  been  shut  down,  and  the  operator  signals  that  it  is  acceptable  to 
enter.  Backhoe  operations  will  resume  only  after  personnel  have  left  the  area 
within  the  swing  radius. 

5.2.3  Hazards  Associated  with  the  Geoprobe®  Unit 

The  Geoprobe*  unit  consists  of  a  hydraulically-driven  press  mounted  on  the  bed  of  a 
pick-up  truck,  with  power  supplied  to  the  cylinder  via  a  power-take-off  on  the  truck. 
A  list  of  safety  instructions  provided  by  the  Geoprobe®  manufacturer  is  provided 
below,  and  will  be  followed  by  all  Parsons  ES  and  subcontractor  personnel. 

•  Never  operate  the  controls  without  proper  training. 

•  Always  take  the  vehicle  out  of  gear  and  set  the  emergency  brake  before  engaging 
the  remote  ignition. 

•  If  the  vehicle  is  parked  on  a  loose  or  soft  surface,  do  not  fully  raise  the  rear  of 
the  vehicle  with  the  probe  foot,  as  the  vehicle  may  fall  or  move,  causing  injury. 

•  Always  extend  the  probe  unit  out  from  the  vehicle,  and  deploy  the  foot  to  clear 
the  vehicle  roof  line  before  folding  the  probe  unit  out. 

•  Operators  must  wear  OSHA-approved  steel-toed  shoes,  and  keep  feet  clear  of  the 
probe  foot. 

•  Only  one  person  should  operate  the  probe  machine  and  assemble/disassemble  the 
probe  rods  and  accessories. 

•  Never  place  hands  on  top  of  a  rod  while  it  is  under  the  machine. 

•  Turn  off  the  hydraulic  system  while  changing  rods,  inserting  the  hammer  anvil  or 
attaching  accessories. 
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•  While  operating  the  controls,  the  operator  must  stand  to  the  control  side  of  the 
probe  machine,  clear  of  the  probe  foot  and  mast. 

•  Wear  safety  glasses  at  all  times  during  the  operation  of  this  machine. 

•  Never  exert  down  pressure  on  the  probe  rod  so  as  to  lift  the  machine  base  over 
six  inches  off  the  ground. 

5.2.4  Hazards  Associated  with  the  Cone  Penetrometer  Equipment 

The  CPT  equipment  is  typically  housed  in  a  stainless-steel  body  mounted  on  a  triple¬ 
axle  truck  chassis.  Caution  will  be  exercised  by  personnel  assisting  in  the  positioning 
of  the  truck  at  each  sampling  location.  The  truck  is  not  always  equipped  with  an 
audible  back-up  signal.  Movement  of  the  truck  and  push  rod  coupling  and  uncoupling 
will  be  performed  only  by  the  equipment  operators.  Caution  will  also  be  exercised 
while  climbing  in  and  out  of  the  CPT  truck.  The  safety  railing  at  the  back  of  the  CPT 
truck  will  be  in  the  upright  position  when  personnel  are  in  the  truck. 

5.2.5  Subsurface  Hazards 

Before  intrusive  field  activities  are  performed,  efforts  must  be  made  to  determine  if 
underground  installations  (i.e.,  sewers,  and  telephone,  water,  fuel,  and  electrical  lines) 
will  be  encountered  and  if  so,  where  such  underground  installations  are  located.  The 
site  manager  will  ensure  that  all  underground  installations  have  been  identified  prior  to 
any  intrusive  operations. 

5.2.6  Electrical  Hazards 

Some  of  the  equipment  used  during  the  risk-based  demonstrations  is  powered  by 
electricity.  Maintenance  and  daily  activities  require  personnel  to  use,  handle,  and 
control  this  equipment.  Safe  work  practices  must  be  strictly  observed  to  avoid  serious 
injury  and  death. 

According  to  29  CFR  1910.269(1),  only  qualified  employees  may  work  on  or  with 
exposed  energized  lines  or  parts  of  equipment,  or  in  areas  containing  unguarded, 
uninsulated,  energized  lines  or  parts  of  equipment  operating  at  50  volts  (V)  or  more. 
Qualified  employees  must  be  trained  in  accordance  with  29  CFR  1910.269(a)  and 
certified  as  such  by  the  employer. 

Ordinary  120  V  electricity  may  be  fatal.  Extensive  studies  have  shown  that  currents 
as  low  as  10  to  15  milliamps  (mA)  can  cause  loss  of  muscle  control  and  that  12  V  may, 
on  good  contact,  cause  injury.  Therefore,  all  voltages  should  be  considered  dangerous. 

Electricity  can  paralyze  the  nervous  system  and  stop  muscular  action.  Frequently, 
electricity  may  affect  Ae  breathing  center  at  the  base  of  the  brain  and  interrupt  the 
transmission  of  the  nerve  impulses  to  the  muscles  responsible  for  breathing.  In  other 
cases,  the  electrical  current  directly  affects  the  heart,  causing  it  to  cease  pumping 
blood.  Death  follows  due  to  a  lack  of  oxygen  in  the  body.  Therefore,  a  victim  must 
be  freed  from  the  live  conductor  promptly  by  use  of  a  nonconducting  implement,  such 
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as  a  piece  of  wood,  or  by  turning  off  the  electricity  to  at  least  this  point  of  contact. 
Bare  hands  should  never  be  used  to  remove  a  live  wire  from  a  victim  or  a  victim  from 
an  electrical  source.  Artificial  respiration  or  CPR  should  be  applied  immediately  and 
continuously  until  breathing  is  restored,  or  until  a  physician  or  emergency  medical 
technician  arrives. 

General  rules  for  recognizing  electrical  safety  are  provided  below. 

•  Only  authorized  and  qualified  personnel  will  perform  electrical  installations  or 
repairs. 

•  All  electrical  wires  and  circuits  will  be  assumed  to  be  "live,"  unless  it  can  be 
positively  determined  they  are  not. 

•  Appropriate  protective  clothing  will  be  worn  by  personnel  performing  electrical 
work. 

•  All  electrical  equipment  will  be  properly  grounded  and  class-approved  for  the 
location. 

•  Ground  fault  circuit  interrupter  recq>tacles  and  circuit  breakers  will  be  installed 
where  required  by  the  National  Electric  Code  and  29  CFR  1926.404. 

•  Electrical  control  panels  will  not  be  opened  unless  necessary. 

•  No  safety  device  will  be  made  inoperative  by  removing  guards,  using  oversized 
fuses,  or  by  blocking  or  bypassing  protective  devices,  unless  it  is  absolutely 
essential  to  the  repair  or  maintenance  activity,  and  then  only  after  alerting 
operating  personnel  and  the  maintenance  supervisor. 

•  All  power  tools  will  have  insulated  handles,  be  electrically  grounded,  or  be 
double  insulated. 

•  Fuse  pullers  will  be  used  to  change  fuses. 

•  Metal  ladders,  metal  tape  measures,  and  other  metal  tools  will  not  be  used  around 
electrical  equipment  or  overhead  electrical  lines. 

•  Wires  and  extension  cords  will  be  placed  or  arranged  so  as  to  not  pose  a  tripping 
hazard. 

5.2.7  Slip,  Trip,  and  Fall  Hazards 

Existing  site  conditions  may  pose  a  number  of  slip,  trip,  and  fall  hazards,  such  as: 

•  Open  excavations,  pits,  or  trenches; 

•  Slippery  surfaces; 

•  Steep  or  uneven  grades; 
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•  Surface  obstructions;  and 

•  Construction  materials  or  debris. 

The  extension  cords  connecting  pumps  to  power  supplies  also  provide  a  trip  and  fall 
hazard.  Caution  must  be  exercised  and  unnecessary  personnel  should  avoid  the  area  of 
the  cord. 

All  field  team  members  will  be  instructed  to  be  cognizant  of  potential  safety  hazards 
and  immediately  inform  the  SHSO  or  the  site  manager  about  any  new  hazards.  If  the 
hazard  cannot  be  immediately  removed,  actions  must  be  taken  to  warn  site  workers 
about  the  hazard.  The  site  will  be  kept  in  a  neat,  organized,  and  orderly  fashion. 
Rubbish,  trash,  or  debris  generated  by  the  project  team  shall  be  picked  up  and  properly 
disposed  of  on  a  daily  basis.  Items  such  as  tools,  equipment,  and  hoses  will  be 
properly  stored  when  not  in  use. 

5.2.8  Noise-Induced  Hearing  Loss 

Work  onsite  may  involve  the  use  of  equipment  such  as  drilling  rigs,  pumps,  and 
generators.  The  exposure  of  unprotected  site  workers  to  this  noise  or  to  aircraft  noise 
during  site  activities  can  result  in  noise-induced  hearing  loss.  Heavy  equipment  can 
emit  noise  levels  exceeding  the  federal  OSHA  time-weighted  average  (TWA)  limit  of 
85  decibels  (dB).  Noise  levels  in  the  area  of  the  drilling  rig  and  Geoprobe*  unit  will  be 
presumed  in  exceedance  of  the  OSHA  TWA,  and  hearing  protection  will  be  required. 
Foam  ear  plugs  will  generally  provide  adequate  protection.  The  SHSO  will  ensure  that 
either  ear  muffs  or  disposable  foam  earplugs  are  made  available  to,  and  are  used  by,  all 
personnel  in  the  vicinity  of  the  operation  of  equipment,  aircraft  noise  or  other  sources 
of  high  intensity  noise. 

5.2.9  Fire  or  Explosion  Hazards 

Fuels  and  solvents  have  been  released  into  the  soils  at  many  of  the  USAF 
installations  and  vapors  from  these  fuels  may  be  flammable  or  explosive.  In  addition, 
drilling  or  other  intrinsic  activities  may  be  performed  in  former  or  existing  landfill 
areas.  TTherefore,  precautions  will  be  taken  when  performing  risk-based  demonstration 
activities  to  ensure  that  combustible  or  explosive  vapors  have  not  accumulated,  or  that 
an  ignition  source  is  not  introduced  into  a  flammable  atmosphere. 

OSHA  standards  for  fire  protection  and  prevention  are  included  in  29  CFR  Subpart 
F,  1926.150  through  1926.154.  Of  particular  concern  on  these  sites  are: 

•  Proper  storage  of  flammables; 

•  Adequate  numbers  and  types  of  fire  extinguishers; 

•  Use  of  intrinsically  safe  (explosion-proof)  equipment  where  appropriate;  and 

•  Monitoring  for  development  of  an  explosive  atmosphere. 
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The  SHSO  will  ensure  that  the  above  concerns  are  adequately  mitigated. 

5.2.10  Electric  Power  Line  Clearance  and  Thunderstorms 

Extra  precautions  will  be  exercised  when  drilling  near  overhead  electrical  lines.  As 
stated  in  29  CFR  1926.550,  the  minimum  clearance  between  overhead  electrical  lines 
of  50  kilovolts  (kV)  or  less  and  the  drill  rig  is  10  feet.  For  lines  rated  over  50  kV,  the 
minimum  clearance  between  the  lines  and  any  part  of  the  rig  is  10  feet  plus  0.4  inches 
for  each  kV  over  50  kV.  Drilling  operations  must  cease  during  thunderstorms. 

The  SHSO  will  provide  onsite  surveillance  of  the  drilling  subcontractor  to  ensure 
that  personnel  meet  these  requirements.  If  deficiencies  are  noted,  work  will  be  stopped 
and  corrective  actions  implemented.  Reports  of  health  and  safety  deficiencies  and  the 
corrective  actions  taken  will  be  forwarded  to  the  installation  manager  by  the  SHSO. 

5.2.11  Effects  and  Prevention  of  Heat  Stress 

Adverse  weather  conditions  are  important  considerations  in  planning  and  conducting 
site  operations.  Hot  or  cold  weather  can  cause  physical  discomfort,  loss  of  efficiency, 
and  personal  injury.  These  condition  are  discussed  further  below. 

If  the  body’s  physiological  processes  fail  to  maintain  a  normal  body  temperature 
because  of  excessive  heat,  a  number  of  physical  reactions  can  occur.  They  can  range 
from  mild  symptoms  such  as  fatigue;  irritability;  anxiety;  and  decreased  concentration, 
dexterity,  or  movement;  to  death.  Medical  help  must  be  obtained  for  the  more  serious 
cases  of  heat  stress.  One  or  more  of  the  following  actions  will  help  reduce  heat  stress: 

•  Provide  plenty  of  liquids.  To  replace  body  fluids  (water  and  electrolytes)  lost 
due  to  perspiration,  each  employee  must  drink  1  to  1.5  gallons  of  water  or 
commercial  electrolyte  mix  per  day.  Workers  are  encouraged  to  frequently  drink 
small  amounts,  i.e.  one  cup  every  15-20  minutes. 

•  Field  personnel  are  cautioned  to  minimize  alcohol  intake  during  off-duty  hours. 

•  Provide  cooling  devices  (e.g.,  water  jackets  or  ice  vests)  to  aid  natural  body 
ventilation.  These  devices,  however,  add  weight,  and  their  use  should  be 
balanced  against  worker  mobility. 

•  Wear  long  cotton  underwear,  which  acts  as  a  wick  to  help  absorb  moisture  and 
protect  the  skin  from  direct  contact  with  heat-absorbing  protective  clothing. 

•  Install  portable  emergency  showers  and/or  hose-down  facilities  to  reduce  body 
temperature  and  to  cool  protective  clothing. 

•  In  extremely  hot  weather,  conduct  non-emergency  response  operations  in  the 
early  morning  or  evening. 
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•  Ensure  that  adequate  shelter  is  available  to  protect  personnel  against  sun,  heat,  or 
other  adverse  weather  conditions  which  decrease  physical  efficiency  and  increase 
the  probability  of  accidents. 

•  In  hot  weather,  rotate  workers  wearing  protective  clothing. 

•  Maintain  good  hygienic  standards  by  frequent  changing  of  clothing  and  daily 
showering.  Clothing  should  be  permitted  to  dry  during  rest  periods.  Workers 
who  notice  skin  problems  should  immediately  consult  the  SHSO. 

5.2.11.1  Heat-Related  Problems 

•  Heat  rash:  Caused  by  continuous  exposure  to  heat  and  humid  air,  and  aggravated 
by  chafing  clothes.  Decreases  ability  to  tolerate  heat  and  is  a  nuisance. 

•  Heat  cramps:  Caused  by  profuse  perspiration  with  inadequate  fluid  intake  and 
chemical  replacement,  especially  salts.  Signs  include  muscle  spasms  and  pain  in 
the  extremities  and  abdomen. 

•  Heat  exhaustion:  Caused  by  increased  stress  on  various  organs  to  meet  increased 
demands  to  cool  the  body.  Signs  include  shortness  of  breath;  increased  pulse  rate 
(120-200  beats  per  minute);  pale,  cool,  moist  skin;  profuse  sweating;  and 
dizziness  and  exhaustion. 

•  Heat  stroke:  The  most  severe  form  of  heat  stress.  Body  must  be  cooled 
immediately  to  prevent  severe  injury  and/or  death.  Signs  include  red,  hot,  dry 
skin;  no  perspiration;  nausea;  dizziness  and  confusion;  strong,  rapid  pulse;  and 
possibly  coma.  Medical  help  must  be  obtained  immediately. 

5.2.11.2  Heat-Stress  Monitoring 

Monitoring  of  personnel  wearing  impermeable  clothing  will  begin  when  the  ambient 
temperature  is  70®F  (21  ®C)  or  above.  Table  5.2  presents  the  suggested  frequency  for 
such  monitoring.  Monitoring  frequency  will  increase  as  the  ambient  temperature 
increases  or  as  slow  recovery  rates  are  observed.  Heat-stress  monitoring  will  be 
performed  by  a  person  with  current  first-aid  certification  who  is  trained  to  recognize 
heat-stress  symptoms.  For  monitoring  the  body's  recuperative  capabilities  in  response 
to  excess  heat,  one  or  more  of  the  techniques  listed  below  will  be  used.  Other  methods 
of  heat-stress  monitoring  may  also  be  used,  such  as  the  wet-bulb  globe  temperature 
index  from  the  American  Conference  of  Governmental  Industrial  Hygienists  (ACGIH) 
(1994-1995)  Threshold  Limit  Value  (TLV)  Booklet. 

To  monitor  the  worker,  measure: 

•  Heart  rate:  Count  the  radial  pulse  during  a  30-second  period  as  early  as 
possible  during  the  rest  period. 

-  If  the  heart  rate  exceeds  110  beats  per  minute  at  the  beginning  of  the  rest 
period,  the  next  work  cycle  will  be  shortened  by  one-third  and  the  rest  period 
will  remain  the  same. 


5-14 


i:\PROJECTS\73 1298\8  .DOC 


TABLE  5.2 


SUGGESTED  FREQUENCY  OF  PHYSIOLOGICAL  MONITORING  FOR 
FIT  AND  ACCLIMATIZED  WORKERS®^ 


Adjusted  Temperature*’^ 

Normal  Work  Ensemble®^ 

Impermeable  Ensemble**^ 

90“F  (32.2°C)  or  above 

After  each  45  minutes 
of  work 

After  each  15  minutes 
of  work 

87.5®  -  90®F  (30.8®- 
32.2®  C) 

After  each  60  minutes 
of  work 

After  each  30  minutes 
of  work 

82.5®  -87.5®  F  (28.1®- 
30.8®C) 

After  each  90  minutes 
of  work 

After  each  60  minutes 
of  work 

77.5®-82.5®  F  (25.3®- 
28.1®C) 

After  each  120  minutes 
of  work 

After  each  90  minutes 
of  woric 

72.5®-77.5®F  (22.5®- 
25.3®C) 

After  each  150  minutes 
of  work 

After  each  120  minutes 
of  work 

For  work  levels  of  250  kilocalories/per  hour. 

Calculate  the  adjusted  air  temperature  (ta  adj)  by  using  this  equation:  ta  adj  =  ta  ®F  +  (13  x 
sunshine  multiplier  [i.e.,  SO  percent  sunshine  equals  a  .5  multiplier]).  Measure  air  temperature 
(ta)  with  a  standard  mercury-in-glass  thermometer,  with  the  bulb  shielded  from  radiant  heat. 
Estimate  the  sunshine  multiplier  by  judging  what  percent  of  time  the  sun  is  not  covered  by  clouds 
that  are  thick  enough  to  produce  a  shadow  (100  percent  sunshine  -  no  cloud  cover  and  a  sharp, 
distinct  shadow;  0  percent  sunshine  —  no  shadows). 

A  normal  work  ensemble  consists  of  cotton  coveralls  or  other  cotton  clothing  with  long  sleeves 
and  trousers. 

•  • 

d/  Saranex  ,  Poly-Coated  Tyvek  ,  Etc. 
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-  If  the  heart  rate  still  exceeds  1 10  beats  per  minute  at  the  next  rest  pericxl,  the 
following  work  cycle  will  be  reduced  by  one-third. 

•  Oral  temperature:  Use  a  clinical  thermometer  (3  minutes  under  the  tongue)  or 
similar  device  to  measure  the  oral  temperature  at  the  end  of  the  work  period 
(before  drinking). 

-  If  oral  temperature  exceeds  99.6°  (37.6°C),  the  next  work  cycle  will  be 
reduced  by  one- third  without  changing  the  rest  period. 

-  If  oral  temperature  still  exceeds  99.6°F  (37.6°C)  at  the  beginning  of  the  next 
rest  period,  the  following  work  cycle  will  be  reduced  by  one-third. 

-  No  worker  will  be  permitted  to  wear  a  semipermeable  or  impermeable 
garment  when  oral  temperature  exceeds  100.6°F  (38.1°C). 

5.2.12  Cold  Exposure 

It  is  possible  that  work  on  this  project  may  be  conducted  during  the  winter  months; 
therefore,  injury  due  to  cold  exposure  may  become  a  problem  for  field  personnel. 
Cold  exposure  symptoms,  including  hypothermia  and  frostbite,  will  be  monitored  when 
personnel  are  exposed  to  low  temperatures  for  extended  periods  of  time. 

Persons  working  outdoors  in  temperatures  at  or  below  freezing  may  suffer  from  cold 
exposure.  During  prolonged  outdoor  periods  with  inadequate  clothing,  effects  of  cold 
exposure  may  even  occur  at  temperatures  well  above  freezing.  Cold  exposure  may 
cause  severe  injury  by  freezing  exposed  body  surfaces  (frostbite),  or  may  result  in 
profound  generalized  cooling  (hypothermia),  possibly  causing  death.  Areas  of  the  body 
which  have  high  surface  area-to-volume  ratios  such  as  fingers,  toes,  and  ears  are  the 
most  susceptible  to  frostbite. 

Two  factors  influence  the  development  of  a  cold  injury:  ambient  temperature  and 
wind  velocity.  Wind  chill  is  used  to  describe  the  chilling  effect  of  moving  air  in 
combination  with  low  temperature.  For  example,  14°F  with  a  wind  speed  of  15  miles 
per  hour  (mph)  is  equivalent  in  chilling  effect  to  still  air  at  -18°F.  Cold  exposure  is 
particularly  a  threat  to  site  workers  if  the  body  cools  suddenly  when  chemical- 
protective  equipment  is  removed,  and  the  clothing  underneath  is  perspiration-soaked. 
The  presence  of  wind  greatly  increases  the  rate  of  cooling. 

Local  injury  resulting  from  cold  is  included  in  the  generic  term  frostbite.  There  are 
several  degrees  of  damage.  Frostbite  of  the  extremities  can  be  categorized  into: 

•  Frost  nip  or  incipient  frostbite:  characterized  by  suddenly  blanching  or  whitening 
of  skin. 

•  Superficial  frostbite:  skin  has  a  waxy  or  white  appearance  and  is  firm  to  the 
touch,  but  tissue  beneath  is  resilient. 

•  Deep  frostbite:  tissues  are  cold,  pale,  and  solid;  an  extremely  serious  injury. 


5-16 


I;\PROJECTS\731298\8.DOC 


Systemic  hypothermia,  or  lowering  of  the  core  body  temperature,  is  caused  by 
exposure  to  freezing  or  rapidly  dropping  temperatures.  Symptoms  are  usually  exhibited 
in  five  stages: 

•  Shivering  and  uncoordination; 

•  Apathy,  listlessness,  sleepiness,  and  (sometimes)  rapid  cooling  of  the  body  to 
less  than  95“F  (35°C); 

•  Unconsciousness,  glassy  stare,  slow  pulse,  and  slow  respiratory  rate; 

•  Freezing  of  the  extremities;  and 

•  Death. 

5.2.12.1  Evaluation  and  Control 

TLVs  recommended  for  properly  clothed  workers  for  periods  of  work  at 
temperatures  below  freezing  are  shown  in  Table  5.3.  For  exposed  skin,  continuous 
exposure  should  not  be  permitted  when  the  air  speed  and  temperature  results  in  an 
equivalent  chill  temperature  of  -32®C  (-25.6°F).  Superficial  or  deep  local  tissue 
freezing  will  occur  only  at  temperatures  below  -1°C  (30.3®F)  regardless  of  wind  speed. 

Special  protection  of  the  hands  is  required  to  maintain  manual  dexterity  for  the 
prevention  of  accidents.  If  fine  work  is  to  be  performed  with  bare  hands  for  more  than 
10  to  20  minutes  in  an  environment  below  16°C  (60.8°F),  special  provisions  should  be 
established  for  keeping  the  workers’  hands  warm.  For  this  purpose,  warm  air  jets, 
radiant  heaters  (fuel  burner  or  electric  radiator),  or  contact  warm  plates  may  be  used. 
At  temperatures  below  -1®C  (30.2®F),  metal  handles  of  tools  and  control  bars  should 
be  covered  by  thermal  insulating  material. 

To  prevent  contact  frostbite,  workers  should  wear  gloves.  When  cold  surfaces 
below  -7®C  (19.4°F)  are  within  reach,  a  warning  will  be  given  to  the  workers  by  the 
supervisor  or  SHSO  to  prevent  inadvertent  contact  with  bare  skin.  If  the  air 
temperature  is  -17.5®C  (0®F)  or  less,  the  hands  should  be  protected  by  mittens. 
Machine  controls  and  tools  for  use  in  cold  conditions  should  be  designed  so  that  they 
can  be  handled  without  removing  the  mittens. 

Provisions  for  additional  total  body  protection  are  required  if  work  is  performed  in 
an  environment  at  or  below  4°C  (39.2°F).  The  workers  will  wear  cold  protective 
clothing  appropriate  for  the  level  of  cold  and  physical  activity.  If  the  air  velocity  at  the 
job  site  is  increased  by  wind,  draft,  or  artificial  ventilating  equipment,  the  cooling 
effect  of  the  wind  should  be  reduced  by  shielding  the  work  area  or  by  wearing  an  easily 
removable  windbreak  garment.  If  the  available  clothing  does  not  give  adequate 
protection  to  prevent  hypothermia  or  frostbite,  work  will  be  modified  or  suspended 
until  adequate  clothing  is  made  available  or  until  weather  conditions  improve. 

5.2.12.2  W ork- W arming  Regimen 

If  work  is  performed  continuously  in  the  cold  at  an  equivalent  chill  temperature 
(ECT)  below  -7®C  (19.4°F),  heated  warming  shelters  (tents,  cabins,  rest  rooms)  will 
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windy  conditions  rarely  prevail  at  extremely  low  temperatures. 


be  made  available  nearby.  The  workers  will  be  encouraged  to  use  these  shelters  at 
regular  intervals,  the  frequency  depending  on  the  severity  of  the  environmental 
exposure.  The  onset  of  heavy  shivering,  frostnip,  the  feeling  of  excessive  fatigue, 
drowsiness,  irritability,  or  euphoria  are  indications  for  immediate  return  to  the  shelter. 
When  entering  the  heated  shelter,  the  outer  layer  of  clothing  should  be  removed  and  the 
remainder  of  the  clothing  loosened  to  permit  sweat  evaporation,  or  a  change  of  dry 
work  clothing  should  be  provided.  A  change  of  dry  work  clothing  may  be  necessary  to 
prevent  workers  from  returning  to  work  with  wet  clothing.  Dehydration,  or  the  loss  of 
body  fluids,  occurs  insidiously  in  the  cold  environment  and  may  increase  the 
susceptibility  of  the  worker  to  cold  injury  due  to  a  significant  change  in  blood  flow  to 
the  extremities.  Warm  sweet  drinks  and  soups  should  be  provided  at  the  work  site  to 
provide  caloric  intake  and  fluid  volume.  The  intake  of  coffee  should  be  limited 
because  of  the  diuretic  and  circulatory  effects. 

For  work  practices  at  or  below  -12®C  (10.4®F)  ECT,  the  following  should  apply: 

•  The  workers  will  be  under  constant  protective  observation  (buddy  system  or 
supervision). 

•  The  work  rate  should  not  be  so  high  as  to  cause  heavy  sweating  that  will  result  in 
wet  clothing;  if  heavy  work  must  be  done,  rest  periods  will  be  taken  in  unheated 
shelters,  and  the  opportunity  for  changing  into  dry  clothing  should  be  provided. 

•  New  employees  should  not  be  required  to  work  full-time  in  the  cold  during  the 
first  days  of  employment  until  they  become  accustomed  to  the  working  conditions 
and  required  protective  clothing. 

•  The  weight  and  bulkiness  of  clothing  should  be  included  in  estimating  the 
required  work  performances  and  weights  to  be  lifted  by  the  worker. 

•  The  work  should  be  arranged  in  such  a  way  that  sitting  still  or  standing  still  for 
long  periods  is  minimized.  Unprotected  metal  chair  seats  will  not  be  used.  The 
worker  should  be  protected  from  drafts  to  the  greatest  extent  possible. 

•  The  workers  will  be  instructed  in  safety  and  health  procedures  relative  to  cold 
exposures. 

5.3  BIOLOGICAL  HAZARDS 

Various  biological  hazards  may  be  encountered  at  the  USAF  installations.  These 
hazards  include  pathogenic  organisms  or  diseases  such  as  Bubonic  Plague,  Equine 
Encephalitis,  and  Lyme  Disease.  Other  biological  hazards  include  insects,  snakes, 
spiders,  and  cactuses. 

Bubonic  plague  is  a  bacterial  disease  which  is  spread  to  humans  by  fleas  that  have 
bitten  an  infected  animal.  Bubonic  plague  displays  symptoms  rapidly.  Chills  and  fever 
are  soon  accompanied  by  swelling  of  the  lymph  nodes,  usually  on  one  side  of  the  body. 
These  painful  swellings  are  usually  dark  blue  to  black,  hence  the  other  common  name 
for  this  disease,  “black  death.”  The  disease  is  treatable  with  antibiotics.  Field 
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personnel  must  wear  Tyvek®  suits  with  leg  seams  taped  to  boots  or  boot  covers  to 
minimize  contact  with  fleas  while  working  in  prairie  dog  towns. 

Equine  encephalitis,  an  inflammation  of  the  brain,  can  be  carried  by  mosquitoes. 
Field  personnel  must  wear  long-sleeved  clothing  and/or  use  insect  repellents  if  they  are 
working  in  areas  of  mosquito  infestations. 

Bites  from  wood  ticks  may  result  in  the  transmission  of  Lyme  disease  -  a  serious  and 
often  fatal  bacterial  disease.  The  Borrelia  burgdorferi  bacteria  infects  wood  ticks, 
which  can  bite  humans  and  transfer  the  bacteria  into  the  bloodstream.  Transmission  of 
Lyme  disease  is  most  likely  in  late  spring,  summer,  and  early  fall. 

There  are  three  stages  of  Lyme  disease,  although  not  everyone  will  proceed  through 
all  the  stages  or  experience  all  the  symptoms.  The  initial  symptoms  may  include  a  red 
rash  that  is  circular  and  blotchy  and  expands  around  the  tick  bite,  and  flu-like 
symptoms  such  as  fatigue,  headaches,  fever,  swollen  glands,  and  stiffness  and  pain  in 
muscles  and  joints.  The  next  stage  can  occur  from  a  few  days  to  a  few  weeks  after  the 
initial  stage.  Symptoms  of  this  phase  may  include  irregular  heartbeat,  facial  paralysis, 
joint  pain,  irritability,  headaches,  dizziness,  poor  coordination,  weakness,  severe 
fatigue,  and  memory  loss.  The  third  stage  may  occur  weeks  to  years  after  the  second 
stage.  Arthritis,  often  in  the  knees,  is  the  most  common  symptom  of  this  stage.  The 
arthritis  may  disappear  and  recur  many  times,  and  chronic  arthritis  may  develop. 

Prompt  medical  treatment  with  antibiotics  is  usually  successful  in  preventing  further 
complications  from  this  disease.  Lyme  disease  becomes  more  difficult  to  treat  the 
longer  treatment  is  delayed.  Long-sleeved  shirts  with  snug  collar  and  cuffs,  pants 
tucked  into  socks,  and  personal  protective  equipment  will  offer  some  protection. 
However,  the  use  of  tick  repellent  may  also  be  warranted.  Personnel  should  perform 
self-checks  for  ticks  at  the  end  of  each  work  day. 

The  potential  exists  for  contact  with  snakes  or  insects  which  may  cause  injury  or 
disease  when  performing  RNA  investigation  activities  at  USAF  installations.  There  are 
plants  which  may  be  injurious  (i.e.,  thorns)  as  well.  Sturdy  work  clothes  and  shoes 
will  be  worn  by  field  personnel  to  help  prevent  injuries.  Personnel  should  be  aware 
that  rattlesnakes,  water  moccasins  or  alligators  may  be  present  in  an  area  and  should 
therefore  exercise  caution,  especially  when  working  in  previously  undisturbed  areas  and 
locations  around  animal  dens  and  wetland  habitats. 

An  abundance  of  red  fire  ants  may  be  observed  at  the  USAF  installations,  especially 
in  the  vicinity  of  the  existing  monitoring  wells.  Do  not  stand  on,  place  equipment  on 
or  otherwise  disturb  the  ant  hills.  It  is  also  advisable  to  place  a  four  foot  square  piece 
of  plywood  where  personnel  need  to  stand.  An  insect  repellent  may  be  used  if  it  does 
not  interfere  with  the  desired  groundwater  sampling  analyses.  Latex  booties  taped  at 
the  top  or  Tyvek®  suits  may  also  be  used.  Frequent  self-checks  for  crawling  ants 
should  also  be  performed. 

Poison  ivy,  poison  oak,  and  poison  sumac  can  be  encountered  at  many  USAF 
installations.  Poison  ivy  is  a  woody  vine  leaves  are  divided  into  three  leaflets.  Poison 
oak  is  a  low  branching  shrub  with  leaflets  also  in  threes.  Poison  sumac  is  a  shrub  or 
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small  tree  occurring  in  swamps.  Poison  sumac  have  7  to  13  leaflets  which  resemble 
those  of  green  ash  trees.  All  of  these  species  are  poisonous  and  can  cause  contact 
dermatitis.  Personnel  must  wear  Tyvel^  suits  or  other  protective  clothing  when 
working  in  areas  containing  these  plant  species. 

Black  widow  spiders  and  scorpions  may  also  be  present  onsite.  The  black  widow 
spider  has  a  shiny  black  body  about  the  size  of  a  pea,  with  a  red  or  yellow  hourglass¬ 
shaped  mark  on  its  abdomen.  It  weaves  shapeless  diffuse  webs  in  undisturbed  areas. 
A  bite  may  result  in  severe  pain,  illness,  and  possible  death  from  complications,  but 
usually  not  from  the  bite  itself.  There  are  several  types  of  scorpions  native  to  the 
United  States.  Scorpions  may  be  brown  to  yellowish  in  color,  and  range  from  1/2  inch 
to  8  inches  in  length.  Their  bodies  are  divided  into  two  parts:  a  short,  thick  upper 
body,  and  a  long  abdomen  with  a  six-segment  tail.  A  scorpion  has  six  pairs  of  jointed 
appendages:  one  pair  of  small  pincers,  one  pair  of  large  claws,  and  four  pairs  of 
jointed  legs.  They  are  most  active  at  night.  A  scorpion  sting  is  very  painful,  but 
usually  will  not  result  in  death. 

In  addition  to  spiders  and  scorpions,  bees  and  wasps  may  be  nuisances  to  field 
personnel.  Properly  trained  personnel  will  administer  first  aid  should  a  bee  or  wasp 
sting  occur. 
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SECTION  6 


EMERGENCY  RESPONSE  PLAN 


All  hazardous  waste  site  activities  will  present  a  degree  of  risk  to  onsite  personnel. 
During  routine  operations,  risk  is  minimized  by  establishing  good  work  practices, 
staying  alert,  and  using  proper  PPE.  Unpredictable  events  such  as  physical  injury, 
chemical  exposure,  or  fire  may  occur  and  must  be  anticipated.  The  sections  below 
establish  procedures  and  guidelines  for  emergencies. 

6.1  GUIDELINES  FOR  PRE-EMERGENCY  PLANNING  AND  TRAINING 

Employees  must  read  this  program  health  and  safety  plan  and  the  appropriate  site- 
specific  addendum  to  this  plan,  and  familiarize  themselves  with  the  information 
provided.  Prior  to  project  initiation,  the  SHSO  will  conduct  a  meeting  with  the  field 
team  members  to  review  the  provisions  of  this  program  health  and  safety  plan  and  the 
addendum,  and  to  review  the  emergency  response  plan.  Employees  are  required  to 
have  a  copy  of  the  emergency  contacts  and  telephone  numbers  immediately  accessible 
onsite  and  know  the  route  to  the  nearest  emergency  medical  services.  The  emergency 
contacts,  telephone  numbers,  and  routes  to  the  hospital  will  be  provided  in  the  site- 
specific  health  and  safety  plan  addendum  prepared  for  each  risk-based  demonstration 
site.  Appendix  A  provides  a  guideline  for  preparing  this  information. 

6.2  EMERGENCY  RECOGNITION  AND  PREVENTION 

Emergency  conditions  are  considered  to  exist  if; 

•  Any  member  of  the  field  crew  is  involved  in  an  accident  or  experiences  any 
adverse  effects  or  symptoms  of  exposure  while  onsite. 

•  A  condition  is  discovered  that  suggests  the  existence  of  a  situation  more 
hazardous  than  anticipated  (e.g.  flammable  atmospheres). 

•  Concentrations  of  combustible  vapors  reach  or  exceed  10  percent  of  the  lower 
explosive  limit  (LEL). 

•  A  fire  or  explosion  hazard  exists. 

•  Concentrations  of  organic  vapors  measured  in  the  worker  breathing  zone  by  a 
photoionization  detector  (PID)  are  above  background  air  concentrations  greater 
than  an  amount  equal  to  the  lowest  permissible  exposure  limit  (PEL)  of  a 
contaminant  of  concern  onsite. 
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•  A  vehicle  accident  occurs. 

Preventive  measures  are  listed  below. 

•  Site  workers  must  maintain  visual  contact  and  should  remain  close  together  to 
assist  each  other  during  emergencies.  (Use  the  buddy  system.) 

•  During  continual  operations,  onsite  workers  act  as  safety  backup  to  each  other. 
Offsite  personnel  provide  emergency  assistance. 

•  All  field  crew  members  should  make  use  of  all  of  their  senses  to  alert  themselves 
to  potentially  dangerous  situations  to  avoid  (e.g.,  presence  of  strong  and  irritating 
or  nauseating  odors). 

•  Personnel  will  practice  unfamiliar  operations  prior  to  performing  them  in  the 
field. 

•  Field  crew  members  will  be  familiar  with  the  physical  characteristics  of 
investigations  and  field  demonstrations,  including: 

-  Wind  direction  in  relation  to  contamination  zones; 

-  Accessibility  to  co-workers,  equipment,  vehicles  and  communication  devices; 

-  Communication  signals  and  devices; 

-  Hot  zone  locations  (areas  of  known  or  suspected  contamination); 

-  Site  access;  and 

-  Nearest  water  sources. 

•  Personnel  and  equipment  in  the  designated  work  area  should  be  minimized, 
consistent  with  effective  site  operations. 

The  discovery  of  any  condition  that  would  suggest  the  existence  of  a  situation  more 
hazardous  than  anticipated,  will  result  in  the  reevaluation  of  the  hazard  and  the  level  of 
protection  required,  and  may  result  in  a  temporary  evacuation  of  the  field  team  from 
the  immediate  work  area.  Such  conditions  may  include  an  adverse  effect  or  symptom 
of  exposure  experienced  by  a  field  team  member,  or  the  exceedance  of  the  action  levels 
for  organic  vapors  and/or  combustible  vapors.  If  the  action  levels  for  organic  vapors 
and/or  combustibles  are  exceeded,  procedures  will  be  followed  as  stated  in  Section  7  of 
this  health  and  safety  plan. 

In  the  event  of  an  accident,  the  SHSO  or  site  manager  will  complete  the  Accident 
Report  Form  provided  in  Appendix  B.  Copies  of  the  completed  forms  will  be 
maintained  by  the  program  he^th  and  safety  manager  in  the  health  and  safety  file  of  the 
affected  employee.  Follow-up  action  should  be  taken  to  correct  the  situation  that 
caused  the  accident. 
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Near-miss  incidents  will  also  be  documented  using  the  form  provided  in  Appendix 
B,  and  filed  with  the  onsite  health  and  safety  records,  as  well  as  with  the  program 
health  and  safety  manager.  Near-miss  incidents  are  defined  as  any  incident  which 
could  have  led  to  injury  or  property  damage,  but  for  whatever  reason,  did  not.  The 
assessment  of  near-miss  incidents  provides  a  better  measure  of  safety  program 
effectiveness  than  simply  tracking  accidents,  since  near-misses  tend  to  occur  at  much 
higher  frequencies  than  actual  accidents. 

6.3  PERSONNEL  ROLES,  LINES  OF  AUTHORITY,  AND  COMMUNICATION 
PROCEDURES  DURING  AN  EMERGENCY 

When  an  emergency  occurs,  decisive  action  is  required.  Rapidly  made  choices  may 
have  far-reaching,  long-term  consequences.  Delays  of  minutes  can  create  or  exacerbate 
life-threatening  situations.  Personnel  must  be  ready  to  respond  to  emergency  situations 
immediately.  All  personnel  will  know  their  own  responsibilities  during  an  emergency, 
know  who  is  in  charge  during  an  emergency,  and  the  extent  of  that  person’s  authority. 
This  section  outlines  personnel  roles,  lines  of  authority,  and  communication  procedures 
during  emergencies. 

In  the  event  of  an  emergency  situation  at  the  site,  the  site  manager  will  assume  total 
control  and  will  be  responsible  for  onsite  decision-making.  The  designated  alternate 
for  the  site  manager  will  be  the  SHSO.  These  individuals  have  the  authority  to  resolve 
all  disputes  about  health  and  safety  requirements  and  precautions.  They  will  also  be 
responsible  for  coordinating  all  activities  until  emergency  response  teams  (ambulance, 
fire  department,  etc.)  arrive  onsite. 

The  site  manager  and/or  SHSO  will  ensure  that  the  necessary  USAF  personnel. 
Parsons  ES  personnel,  and  agencies  are  contacted  as  soon  as  possible  after  the 
emergency  occurs.  All  onsite  personnel  must  know  the  location  of  the  nearest  phone 
and  the  location  of  the  emergency  phone  number  list. 

6.4  EVACUATION  ROUTES  AND  PROCEDURES,  SAFE  DISTANCES,  AND 
PLACES  OF  REFUGE 

In  the  event  of  emergency  conditions,  decontaminated  employees  will  evacuate  the 
area  as  instructed,  transport  decontaminated  injured  personnel,  or  take  other  measures 
to  ameliorate  the  situation.  Evacuation  routes  and  safe  distances  will  be  decided  upon 
and  posted  by  the  field  team  prior  to  initiating  work. 

6.5  DECONTAMINATION  OF  PERSONNEL  DURING  AN  EMERGENCY 

Procedures  for  leaving  a  contaminated  area  must  be  planned  and  implemented  prior 
to  going  onsite.  Decontamination  areas  and  procedures  will  be  established  based  on 
anticipated  site  conditions.  If  a  member  of  the  field  crew  is  exposed  to  chemicals,  the 
emergency  procedures  outlined  below  will  be  followed: 

•  Another  team  member  (buddy)  will  assist  or  remove  the  individual  from  the 
immediate  area  of  contamination  to  an  upwind  location. 
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•  Precautions  will  be  taken  to  avoid  exposure  of  other  individuals  to  the  chemical. 

•  If  the  chemical  is  on  the  individual's  clothing,  the  clothing  will  be  removed  if  it  is 
safe  to  do  so. 

•  Administer  first  aid  and  transport  the  victim  to  the  nearest  medical  facility,  if 
necessary. 

If  uninjured  employees  are  required  to  evacuate  a  contaminated  area  in  an 
emergency  situation,  emergency  decontamination  procedures  will  be  followed.  At  a 
minimum,  these  would  involve  moving  into  a  safe  area  and  removing  protective 
equipment.  Care  will  be  taken  to  minimize  contamination  of  the  safe  area  and 
personnel.  Contaminated  clothing  will  be  placed  in  plastic  garbage  bags  or  other 
suitable  containers.  Employees  will  wash  or  shower  as  soon  as  possible. 

6.6  EMERGENCY  SITE  SECURITY  AND  CONTROL 

For  this  project,  the  site  manager  (or  designated  representative)  must  know  who  is 
onsite  and  who  is  in  the  work  area.  Personnel  access  into  the  work  area  will  be 
controlled.  In  an  emergency  situation,  only  necessary  rescue  and  response  personnel 
will  be  allowed  into  the  exclusion  zone. 

6.7  PROCEDURES  FOR  EMERGENCY  MEDICAL  TREATMENT  AND  FIRST 
AID 

6.7.1  Chemical  Exposure 

In  the  event  of  chemical  exposure  (skin  contact,  inhalation,  ingestion)  the  following 
procedures  will  be  implemented: 

•  Another  team  member  (buddy)  will  assist  or  remove  the  individual  from  the 
immediate  area  of  contamination  to  an  upwind  location. 

•  Precautions  will  be  taken  to  avoid  exposure  of  other  individuals  to  the  chemical. 

•  If  the  chemical  is  on  the  individual's  clothing,  the  clothing  will  be  removed  if  it 
is  safe  to  do  so. 

•  If  the  chemical  has  contacted  the  skin,  the  skin  will  be  washed  with  copious 
amounts  of  water,  preferably  under  a  shower. 

•  In  case  of  eye  contact,  an  emergency  eyewash  will  be  used.  Eyes  will  be  washed 
for  at  least  15  minutes.  Emergency  eyewashes  will  comply  with  ANSI  Z-358.1 
and  filled  with  tempered  water  maintained  no  cooler  than  60°F  and  no  warmer 
than  95®F.  Eyewashes  will  be  capable  of  delivering  0.4  to  0.8  gallons  of  water 
to  both  eyes  for  a  minimum  of  15  minutes.  Each  jobsite  will  have  at  least  one 
emergency  eyewash  station.  Each  crew  will  have,  at  a  minimum,  an  ANSI- 
approved  personal  eyewash  suitable  for  initial  eye  flushing  while  the  injured 
person  is  moved  to  an  emergency  eyewash  station  or  medical  facility. 


6-4 


I:\PROIECrS\73 1298\8.DOC 


•  If  necessary,  the  victim  will  be  transported  to  the  nearest  hospital  or  medical 
center.  If  necessary,  an  ambulance  will  be  called  to  transport  the  victim. 

6.7.2  Personal  Iiyury 

In  the  event  of  personal  injury: 

•  Field  team  members  trained  in  first  aid  can  administer  treatment  to  an  injured 
worker. 

•  The  victim  will  be  transported  to  the  nearest  hospital  or  medical  center.  If 
necessary,  an  ambulance  will  be  called  to  transport  the  victim. 

•  The  SHSO  or  site  manager  is  responsible  for  the  completion  of  the  appropriate 
accident  report  form. 

6.7.3  Fire  or  Explosion 

In  the  event  of  fire  or  explosion,  personnel  will  evacuate  the  area  immediately. 
Administer  necessary  first  aid  to  injured  employees.  Personnel  will  proceed  to  a  safe 
area  and  telephone  the  emergency  support  services  designated  in  the  appropriate  sit- 
speci^c  addendum.  Upon  contacting  the  emergency  support  services,  state  your  name, 
nature  of  the  hazard  (fire,  high  combustible  vapor  levels),  the  location  of  the  incident, 
and  whether  there  were  any  physical  injuries  requiring  an  ambulance.  Do  not  hang  up 
until  the  emergency  support  services  personnel  have  all  of  the  additional  information 
they  may  require. 
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SECTION  7 


LEVELS  OF  PROTECTION  AND  PERSONAL  PROTECTIVE 
EQUIPMENT  REQUIRED  FOR  SITE  ACTIVITIES 


7.1  PERSONAL  PROTECTIVE  EQUIPMENT 

The  personal  protection  level  prescribed  for  the  risk-based  demonstrations  is  OSHA 
Level  D  (no  respiratory  or  chemical  protective  clothing),  with  a  contingency  for  the  use 
of  OSHA  Level  C  or  B  as  site  conditions  require  (Figure  7.1),  Unless  certain 
compounds  are  ruled  out  through  use  of  appropriate  air  monitoring  techniques  such  as 
Drager*  tubes,  portable  sampling  pumps,  or  an  onsite  gas  chromatograph  (GC),  Level 
C  respiratory  protection  (air-purifying  respirator  [APR])  cannot  be  used.  Level  C 
protection  may  only  be  us^  on  this  project  when  vapors  in  air  are  adequately  identified 
and  quantified  and  Level  C  respirator-use  criteria  are  met.  Level  B  (supplied  air) 
respiratory  protection  must  be  used  on  this  project  in  the  presence  of  unknown  vapor 
constituents  or  if  benzene  is  detected  at  or  above  1  part  per  million,  volume  per  volume 
(ppmv).  This  is  based  on  the  toxicity  and  warning  properties  (high  odor  threshold)  for 
benzene.  Air  monitoring  must  be  conducted  in  the  worker  breathing  zone  when  the 
potential  occurrence  of  these  compounds  exists. 

Ambient  air  monitoring  of  organic  gases/vapors  (using  photoionization  detectors 
such  as  an  HNU®  or  Photovac®  MicroTIP®,  or  by  colorimetric  analysis  with  Dragei® 
tubes)  will  be  used  to  select  the  appropriate  level  of  personal  protection.  The  flow 
chart  presented  in  Figure  7.1  will  be  used  to  select  respiratory  protection  against 
volatile  hydrocarbon  constituents.  If  the  portable  air  monitoring  equipment  indicates 
organic  vapor  concentrations  of  0-5  meter  units  (mu),  site  workers  will  continue  air 
monitoring  in  a  Level  D  ensemble.  If  organic  vapors  reach  5-25  mu  for  more  than  30 
seconds,  and  benzene  concentrations  exceed  1  ppmv,  site  workers  will  evacuate  the 
area  or  upgrade  to  Level  B  ensemble,  if  trained  to  do  so.  If  benzene  concentrations  are 
less  than  1  ppmv  in  the  breathing  zone,  and  vapors  are  in  the  range  of  5-25  mu,  the  site 
crews  may  continue  in  Level  D  ensembles  with  periodic  air  monitoring.  If  organic 
vapor  concentrations  reach  25-50  mu  for  more  than  30  seconds  and  benzene 
concentrations  exceed  1  ppmv  in  the  worker  breathing  zone,  site  crews  will  evacuate 
the  area  or  upgrade  to  Level  B  ensembles.  If  benzene  concentrations  are  less  than  1 
ppmv,  and  vapors  are  in  the  range  of  25-50  mu,  site  workers  will  don  full  facepiece 
APRS  equipp^  with  organic  vapor  cartridges  (National  Institute  for  Occupational 
Safety  and  Health  [NIOSH]-approved),  and  continue  periodic  monitoring.  If  organic 
vapor  concentrations  reach  50-500  mu  for  more  than  30  seconds,  site  crews  will 
evacuate  the  site  or  upgrade  to  Level  B  ensembles.  If  organic  vapor  concentrations 
exceed  500  mu  for  more  than  30  seconds,  site  crews  will  evacuate  the  site. 
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Before  work  can  be  performed  in  Level  B  respiratory  protection,  the  project 
manager  must  be  notified.  He  will  initiate  the  change  order  process  with  the  USAF  or 
decide  to  halt  activities  at  that  site.  (Level  B  operations  require  approval  from  Parsons 
ES  corporate  health  and  safety.)  The  SHSO  will  determine  whether  it  is  safe  to 
continue  activities  without  respiratory  protection  or  assign  an  upgrade  to  Level  C 
protection. 

The  use  of  PPE  will  be  required  when  handling  contaminated  samples  and  working 
with  potentially  contaminated  materials.  The  SHSO  must  ensure  that  dl  field  personnel 
are  properly  trained  in  use,  maintenance,  limitations  (including  breakthrough  time),  and 
disposal  of  PPE  assigned  to  them,  in  accordance  witii  federal  OSHA  regulations  in  29 
CFR  1910.132.  Disposable  PPE  will  be  used  whenever  possible  to  simplify 
decontamination,  to  r^uce  generation  of  contaminated  wash  water,  and  to  avoid 
potential  problems  with  chemical  permeation  (breakthrough).  Single-use  PPE  (such  as 
Tyvek®)  will  be  disposed  of  whenever  personnel  go  through  decontamination.  At 
most,  a  single  item  of  disposable  PPE  (including  respirator  cartridges)  will  be  used  for 
no  more  than  one  day  and  will  then  be  disposed  of.  Double  layers  of  gloves  will  be 
used  when  personnel  are  handling  contaminated  soil  or  water,  or  equipment  to 
minimize  breakthrough.  If  personnel  note  chemical  odors  on  their  hands,  clothing  or 
skin  after  wearing  PPE,  or  develop  skin  irritation  or  rashes,  consult  with  the  SHSO  and 
decide  on  alternate  actions  and/or  seek  medical  attention. 

Respirator  and  other  PPE  selection  will  be  determined  for  each  of  the  USAF  sites 
individually.  Variations  from  what  is  specified  in  this  plan  will  be  presented  in  the 
site-specific  addenda.  The  criteria  will  be  based  on  previously  collected  data  indicating 
the  contaminants  of  concern  and  their  concentrations.  Respiratory  protection  against 
chlorinated  solvents  will  be  discussed  in  the  site-specific  addenda.  Hard  hats  will  be 
worn  in  the  vicinity  of  the  auger  drilling  rig  and  Geoprobe®  unit.  Steel-toed,  steel- 
shank  leather  workboots  will  be  worn  by  all  field  personnel. 

The  following  personal  protective  ensemble  is  required  only  when  handling 
contaminated  samples  or  equipment. 


Mandatory  Equipment 


•  Vinyl  or  latex  inner  gloves 

•  4H  or  SilverShield® 
outer  gloves 


Optional  Equipment 


•  Air-purifying  respirator 
(equipp^  with  organic 
vapor/high-efficiency 
particulate  air  [HEP A] 
cartridges) 

•  Self-contained  breathing 
apparatus  or  air-line 
respirator  in  pressure- 
demand  mode 

•  Rubber  safety  boots 
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•  Disposable  Tyvek*  coveralls 

•  Outer  disposable  boot  covers 

•  Saranex®  suits 

•  Chemical  goggles 


7.2  EQUIPMENT  NEEDS 

Each  field  team  will  have  the  following  items  readily  available: 

•  Copy  of  this  program  health  and  safety  plan,  site-specific  addendum,  and  a 
separate  list  of  emergency  contacts; 

•  First  aid  kit  which  includes  PPE  for  bloodbome  pathogens; 

•  Eyewash  bottle; 

•  Paper  towels; 

•  Duct  tape; 

•  Water  (for  drinking  and  washing); 

•  Plastic  garbage  bags; 

•  Fire  extinguisher;  and 

•  Earplugs. 

7.3  EQUIPMENT  DISPOSAL 

All  reusable  PPE  (such  as  hard  hats  and  respirators),  if  contaminated,  will  be 
decontaminated  in  accordance  with  procedures  specified  in  Section  10  of  this  health  and 
safety  plan.  Contaminated  single-use  PPE  (such  as  Tyvek®  suits  and  protective  gloves) 
will  be  properly  disposed  of  according  to  USAF  requirements. 
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SECTION  8 

FREQUENCY  AND  TYPES  OF  AIR  MONITORING 


Air  monitoring  will  be  used  to  identify  and  quantify  airborne  levels  of  hazardous 
substances.  Periodic  monitoring  is  required  during  on  site  activities.  The  types  of 
monitoring  and  equipment  to  be  used  are  as  follows: 


Type  of 
Equipment 

Minimum 

Calibration 

Frequency 

Parameter(s) 
to  be  Measured 

Minimum 

Sampling 

Frequency 

Sampling 

Locations 

Photoionization 

Detector 

1/day 

Benzene 

Organic  Vapors 

2/hour  for  general 
site  activities 

Breathing  Zone 

Explosivity 

Meter 

1/day 

Combustible  Gases 

2/hour 

Soil  Borings 
Monitoring  Wells 

Sensidyne® 
or  Drager® 

Tubes 

None 

(check 

manufacturer’s 

requirements) 

Benzene 

Organic  Vapors 

When  PID 
exceeds  lowest 

PEL  of  the 
contaminants  of 

concern 

Breathing  2^ne 

Dosimeter 

Badges 

None 

Benzene 

Organic  Vapors 

As  needed  on 
woikers  with 
greatest  exposure 
to  contamination 
initially  detected 
by  Drager®  tubes 

Breathing  2^ne 

Portable  Air 
Sampling  Pumps 

Prior  to  and 
after  each  use 

Benzene 

Organic  Vapors 

As  needed  on 
workers  with 
greatest  exposure 
to  contamination 
initially  detected 
by  Dragei®  tubes 

Breathing  Zone 

During  risk-based  demonstration  activities,  a  photoionization  detector  (such  as  an 
HNU*  or  MicroTIP*)  will  be  used  to  measure  ambient  air  concentrations  in  the  worker 
breathing  zone.  The  size  of  the  PID  lamp  will  be  determined  for  each  USAF  site 
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individually,  based  on  the  ioni2ation  potential  of  the  contaminants.  This  information 
will  be  presented  in  the  site-specific  addenda. 

Evacuation  may  be  necessary  if  the  lowest  PEL  of  a  contaminant  of  concern  is 
exceeded  above  background  in  the  breathing  zone  of  the  site  workers.  This  evacuation 
will  be  necessary  until  the  area  is  well  ventilated  or  the  respiratory  protection  is 
upgraded,  if  possible.  Any  detectable  concentration  above  background  concentrations 
in  the  breathing  zone  will  necessitate  following  the  respiratory  protection  flowchart 
(Figure  7.1).  The  explosivity  meter  will  be  used  at  last  twice  per  hour  to  measure 
combustible  gas  levels  at  the  wellhead  or  borehole  when  a  potential  exists  for 
combustible  vapors.  During  drilling  or  other  intrinsic  activities  in  former  or  existing 
landfill  areas,  monitoring  with  an  explosivity  meter  will  be  performed  at  the  ground 
surface  and  in  the  worker  breathing  zone.  At  10  percent  of  the  LEL,  evacuate  the  area 
and  allow  the  borehole  to  ventilate. 

Worker  exposure  monitoring  will  be  conducted  to  document  any  exposures  of 
Parsons  ES  site  personnel  to  organic  vapors.  Portable  air  sampling  pumps  or  dosimeter 
badges  will  be  used  for  personal  exposure  monitoring,  if  necessary.  The  following 
general  protocols  will  be  followed  if  badges  or  pumps  are  used. 

Passive  Dosimeter  Badges 

An  organic  vapor  monitoring  badge  will  be  attached  in  the  worker’s  breathing  zone 
for  an  eight-hour  period  when  the  potential  for  exposure  exists.  The  exposed  badges 
and  a  blank  will  be  sent  to  the  laboratory  for  analysis.  These  personal  dosimeter 
badges  work  by  means  of  diffusion  eliminating  the  need  for  a  pump,  calibration  or 
batteries. 

Portable  Sampling  Pumps 

•  The  portable  pump  will  be  calibrated  to  the  required  flow  rate  (in  liters  per 
minute)  following  the  manufacturer’s  calibration  procedures. 

•  The  pump  will  be  equipped  with  the  appropriate  sorbent  tube  for  the  particular 
organic  compounds  to  be  monitored  (e.g.,  charcoal  for  volatile  organics). 

•  A  personal  air  monitoring  data  sheet  (provided  in  Appendix  B)  listing  pump  flow 
rates,  start  and  stop  times,  sorbent  tube  used,  etc.  will  be  completed. 

•  The  pump  will  undergo  a  post  calibration  to  determine  final  flow  rates. 

•  The  laboratory  analytical  results  will  be  disclosed  to  the  employee(s)  monitored. 

•  The  analytical  results  will  be  placed  in  the  employee’s  permanent  medical  file  for 
documentation  of  any  exposures  received. 
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SECTION  9 

SITE  CONTROL  MEASURES 


The  following  site  control  measures  will  be  followed  to  minimize  potential 
contamination  of  workers,  protect  the  public  from  potential  site  hazards,  and  control 
access  to  the  sites.  Site  control  involves  the  physic^  arrangement  and  control  of  the 
operation  zones  and  the  methods  for  removing  contaminants  from  workers  and 
equipment.  The  first  aspect,  site  organization,  is  discussed  in  this  section.  The  second 
aspect,  decontamination,  is  considered  in  the  next  section. 

9.1  SITE  ORGANIZATION-OPERATION  ZONES 

The  following  organization-operation  zones  will  be  established  on  the  site  or  around 
a  particular  site  feature  (e.g.,  the  drill  rig). 

•  Exclusion  Zone  (Contamination  Zone), 

•  Contamination  Reduction  Zone,  and 

•  Support  Zone. 

The  site  manager  and/or  SHSO  will  be  responsible  for  establishing  the  size  and 
distance  between  zones  at  the  site  or  around  the  site  feature.  Considerable  judgment  is 
required  to  ensure  safe  working  distances  for  each  zone  are  balanced  against  practical 
work  considerations. 

9.1.1  Exclusion  Zone  (Contamination  Zone) 

The  exclusion  zone  includes  the  areas  where  active  investigation  or  cleanup 
operations  take  place.  Within  the  exclusion  zone,  prescribed  levels  of  PPE  must  be 
worn  by  all  personnel.  The  hotline,  or  exclusion  zone  boundary,  is  initially  established 
based  upon  the  presence  of  actual  wastes  or  apparent  spilled  material,  or  through  air 
monitoring,  and  is  placed  around  all  physical  indicators  of  hazardous  substances.  For 
drilling  operations,  the  hotline  will  be  located  at  a  distance  equal  to  the  drilling  rig 
boom  height  or  25  feet,  whichever  is  greater,  from  the  drill  rig.  For  backhoe 
operations,  the  hotline  will  be  located  at  a  distance  from  the  backhoe  equal  to  the  limits 
of  the  swing  radius.  The  hotline  will  consist  of  an  easily  identifiable  physical  boundary 
(e.g.,  cones  or  bright  orange  or  yellow  flagging  attached  to  stakes,  and  may  be 
readjusted  based  upon  subsequent  observations  and  measurements.  This  boundary  will 
be  physically  secured  and  posted  or  well-defined  by  physical  and  geographic 
boundaries. 
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Under  some  circumstances,  the  exclusion  zone  may  be  subdivided  into  zones  based 
upon  environmental  measurements  or  expected  onsite  work  conditions. 

9.1.2  Contamination  Reduction  Zone 

If  decontamination  is  required,  a  contamination  reduction  zone  will  be  established 
between  the  exclusion  zone  and  the  support  zone.  This  zone  provides  an  area  to 
prevent  or  reduce  the  transfer  of  hazardous  materials  which  may  have  been  picked  up 
by  personnel  or  equipment  leaving  the  exclusion  area.  All  decontamination  activities 
occur  in  this  area.  The  organization  of  the  contamination  reduction  zone,  and  the 
control  of  decontamination  operations,  are  described  in  Section  10. 

9.1.3  Support  Zone 

The  support  zone  is  the  outermost  area  of  the  site  and  is  considered  a 
noncontaminated  or  clean  area.  The  support  zone  contains  the  command  post  for  field 
operations,  first-aid  stations,  and  other  investigation  and  cleanup  support.  Normal 
work  clothes  are  appropriate  apparel  within  this  zone;  potentially  contaminated 
personnel,  clothing  or  equipment  are  not  permitted. 

9.2  SITE  SECURITY 

Site  security  is  necessary  to  prevent  exposure  of  unauthorized,  unprotected 
individuals  in  the  work  area.  The  areas  immediately  surrounding  the  work  area  will  be 
clearly  marked  through  use  of  warning  signs,  traffic  cones,  barrier  tape,  rope,  or  other 
suitable  means. 

Site  security  will  be  enforced  by  the  SHSO  or  a  designated  alternate  who  will  ensure 
that  only  authorized  personnel  are  allowed  in  the  work  area  and  that  entry  personnel 
have  the  required  level  of  PPE,  are  trained  under  the  requirements  of  29  CFR 
1910. 120,  and  are  on  a  current  medical  monitoring  program. 

9.3  SITE  COMMUNICATION 

Internal  site  communication  is  necessary  to  alert  field  team  members  in  the  exclusion 
and  contamination  reduction  zones  to: 

•  Emergency  conditions; 

•  To  convey  safety  information;  and 

•  Communicate  changes  or  clarification  in  the  work  to  be  performed. 

For  internal  site  communication,  the  field  team  members  will  use  prearranged  hand 
signals  (and  responses).  Radios  and/or  compressed  air  horns  may  also  be  used  for 
communication. 
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External  site  communication  is  necessary  to  coordinate  emergency  response  teams 
and  to  maintain  contact  with  essential  offsite  personnel.  A  telephone  will  be  available 
for  use  in  external  site  communication.  A  list  of  emergency  contact  telephone  numbers 
will  be  provided  in  subsequent  addenda. 

9.4  SAFE  WORK  PRACTICES 

To  ensure  a  strong  safety-awareness  program  during  field  operations,  field  personnel 
will  be  adequately  trained  for  their  particular  tasks.  In  addition,  standing  work  orders 
will  be  developed  and  communicate  to  all  field  personnel,  as  will  the  provisions  of 
this  program  health  and  safety  plan  and  the  appropriate  addenda.  Sample  standing 
work  orders  for  personnel  entering  the  contamination  reduction  zone  and  exclusion 
zone  are  as  follows: 

•  No  smoking,  eating,  drinking  or  chewing  of  tobbaco  or  gum; 

•  No  matches  or  lighters; 

•  No  personal  vehicles; 

•  Check  in/check  out  at  access  control  points; 

•  Use  the  buddy  system; 

•  Wear  appropriate  PPE; 

•  Avoid  walking  through  puddles  or  stained  soil; 

•  Upon  discovery  of  unusual  or  unexpected  conditions,  immediately  evacuate  and 
reassess  the  site  conditions  and  health  and  safety  practices; 

•  Conduct  safety  briefings  prior  to  onsite  work; 

•  Conduct  daily  safety  meetings;  and 

•  Take  precautions  to  reduce  injuries  resulting  from  heavy  equipment  and  other 
tools. 
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SECTION  10 

DECONTAMINATION  PROCEDURES 


10.1  PERSONNEL  DECONTAMINATION  PROCEDURES 

An  exclusion  zone,  contamination  reduction  zone,  and  support  zone  will  be 
established  whenever  field  personnel  are  using  PPE.  Decontamination  station  layout 
will  be  made  on  a  site-specific  basis  and  will  be  based  on  the  level  of  PPE  used,  the 
types  of  chemical  hazards  encountered,  and  the  site  conditions,  including  topography, 
wind  direction,  and  traffic  patterns.  Defined  site  access  and  egress  points  will  be 
established  and  personnel  will  enter  and  exit  only  through  these  points.  As  a  general 
rule,  persons  assisting  in  the  decontamination  station  may  be  in  one  level  lower  of 
respiratory  protection  than  required  in  the  work  zone. 

A  guideline  for  personnel  decontamination  is  presented  in  Figure  10.1.  This 
procedure  may  be  mcilified  by  the  SHSO  if  necessary. 

If  personnel  are  in  Level  D-modified  protection  (no  respirator  but  using  protective 
gloves  and/or  suits  and  other  equipment),  a  portable  decontamination  station  will  be  set 
up  at  the  site.  The  decontamination  station  will  include  provisions  for  collecting 
disposable  PPE  (e.g.,  garbage  bags);  washing  boots,  gloves,  vinyl  rain  suits,  field 
instruments  and  tools;  and  washing  hands,  face,  and  other  exposed  body  parts.  Onsite 
personnel  will  shower  at  the  end  of  the  work  day.  Refuse  from  decontamination  will 
be  properly  disposed  of  in  accordance  with  USAF  installation  protocols. 

Decontamination  equipment  will  include: 

•  Plastic  buckets  and  pails; 

•  Scrub  brushes  and  long-handle  brushes; 

•  Detergent; 

•  Containers  of  water; 

•  Paper  towels; 

•  Plastic  garbage  bags; 

•  Plastic  or  steel  55-gallon  barrels; 
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•  Distilled  water;  and 

•  An  eyewash  station. 

10.2  DECONTAMINATION  OF  EQUIPMENT 

Decontamination  of  drilling  rigs  will  be  conducted  at  a  designated  location.  High- 
pressure  steam-cleaning  of  the  rig  will  be  necessary  prior  to  the  beginning  of  the 
drilling  operation,  between  borehole  locations,  and  before  the  drilling  rig  leaves  the 
project  site.  All  sampling  equipment  will  be  decontaminated  prior  to  use,  between 
samples,  and  between  sampling  locations. 
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SECTION  11 


AIR  MONITORING  EQUIPMENT  USE 
AND  CALIBRATION  PROCEDURES 


11.1  PHOTOVAC  MICROTIP®  AIR  ANALYZER 

The  MicroTIP®  is  a  direct-reading  instrument  used  in  conjunction  with  the  span  gas 
kit.  To  calibrate  the  MicroTff®  press  the  power  switch.  Allow  the  MicroTIP®  to 
warm  up;  the  display  will  read  “Ready.”  Press  the  calibration  switch;  the  display  will 
read  “Connect  zero  gas  then  press  enter.”  Connect  the  bag  of  zero  gas  to  the 
MicroTIP®  inlet  (or  allow  the  MicroTIP®  to  sample  clean  air)  and  press  enter;  the 
display  will  read  “Calibrating  now  please  wait.”  The  display  will  then  read  "Span 
Cone.?"  Enter  the  span  concentration  (usually  100  ppmv  isobutylene).  Connect  the 
bag  of  span  gas  to  the  tip  inlet  and  press  enter;  the  display  will  read  “Connect  span  gas 
then  press  enter.”  The  MicroTIP®  will  then  calibrate.  When  the  display  reads 
“Ready,”  the  MicroTIP®  has  completed  the  calibration  and  is  ready  for  use.  Repeat 
the  calibration  daily. 

To  use  the  MicroTIP®,  press  the  power  switch  and  wait  for  the  instrument  to  display 
the  date,  time,  event  number,  current  detected  concentrations,  and  instrument  status 
“ready.”  The  minimum,  maximum,  and  average  concentrations  measured  in  each  15- 
second  period  are  automatically  recorded  in  memory.  The  keyboard  also  allows  for 
direct  numeric  entry. 

Since  a  calibration  gas  (i.e.,  isobutylene)  is  used  which  typically  differs  from  the 
contaminants  of  concern,  it  may  be  necessary  to  combine  the  instrument  reading  with  a 
response  factor  to  more  closely  approximate  the  concentration  of  the  contaminants  of 
concern. 

Relative  response  factors  are  found  in  Table  11.1  for  MicroTIP®  models  MP-lOO 
and  HL-200  with  a  10.6  eV  lamp.  For  these  instruments,  a  more  accurate 
concentration  may  be  obtained  by  dividing  the  instrument  reading  by  the  appropriate 
relative  response  factor  from  Table  11.1  for  the  contaminant  of  concern. 

For  MicroTIP®  instrument  models  MP-1000,  HL-2(XX),  IS-3000,  and  EX-4000  with 
a  10.6  eV  lamp,  the  instrument  reading  is  multiplied  by  the  appropriate  response  factor 
from  Table  11.2  for  the  contaminant  of  concern. 
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TABLE  11.1 

MICROTIP®  RELATIVE  RESPONSE  FACTORS  (10.6  eV  LAMP) 
INSTRUMENT  MODELS  MP-lOO  &  HL-200 _ 


Compound 

Relative  Response 
Factor 

Con^)ound 

Relative 

Response  Factor 

Acetaldehyde 

0.17 

Hydrogen  Sulfide 

0.25 

Acetic  Acid 

0.09 

Isobutyl  Acetate 

0.52 

Acetone 

0.86 

Isobutyraldehyde 

1.02 

Acetone  Cyanohydrin 

0.93 

Isop^tane 

0.12 

Acrolein 

0.28 

Isoprene 

2.12 

Allyl  Chloride 

0.26 

Isopropyl  Acetate 

0.43 

Ammonia 

0.10 

Isopropyl  Alcohol 

0.23 

Benzene 

1.78 

Methyl  Bromide 

0.45 

1,3-Butadiene 

1.43 

Methyl  tert-Butyl  Ether 

1.22 

n-Butanol 

0.27 

Methyl  Ethyl  Ketone 

1.10 

see-Butanol 

0.36 

Methyl  Isobutyl  Ketone 

0.87 

n-Butyl  Acetate 

0.35 

Methyl  Mercaptan 

1.60 

n-Butyl  Acrylate 

0.53 

Methyl  Methacrylate 

0.67 

n-Butyl  Mercaptan 

1.36 

Monoethylamine 

1.25 

n-Butylaldehyde 

0.65 

Monomethylamine 

1.06 

Carbon  Disulfide 

0.65 

n-Octane 

0.39 

Chlorobenzene 

2.24 

n-Pentane 

0.09 

Cyclohexane 

0.53 

Perchloroethylene 

1.40 

Cyclohexanone 

1.11 

n-Propyl  Acetate 

0.31 

1,2-Dichlorobenzene  (ortho) 

2.25 

n-Propyl  Alcohol 

0.18 

cis-1 ,2-Dichloroethylene 

1.20 

Propionaldehyde 

0.56 

trans-1 ,2-Dichloroethylene 

2.21 

Propylene 

0.87 

Diisobutylene 

2.10 

Propylene  Oxide 

0.13 

1 ,4-Dioxane 

0.83 

Styrene 

2.20 

Epichlorohydrin 

0.11 

Tetrahydroftiran 

0.65 

Ethyl  Alcohol 

0.13 

Toluene 

1.91 

Ethyl  Acetate 

0.25 

Trichloroethylene 

1.61 

Ethyl  Acrylate 

0.30 

Trimethylamine 

1.35 

Ethylene 

0.09 

Vinyl  Acetate 

0.84 

Ethyl  Mercaptan 

1.82 

Vinyl  Bromide 

2.24 

Furfuryl  Alcohol 

1.43 

Vinyl  Chloride 

0.51 

n-Heptane 

0.27 

Vinylidene  Chloride  (1,1-DCE) 

1.16 

n-Hexane 

0.20 

Note:  Concentration  =  Instrument  Reading 


Relative  Response  Factor 
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TABLE  11.2 

MICROTDP®  RESPONSE  FACTORS  (10.6  eV  LAMP) 


INSTRUMENT 

MODELS  MP-1000,  HL-2000.  IS-3000  &  EX-4()00 

Compound 

Response  Factor 

Compound 

Response  Factor 

Acetaldehyde 

6.6 

n-Hexane 

5.6 

Acetic  Acid 

18.9 

Hydrogen  Sulfide 

3.7 

Acetone 

1.2 

Isobutyl  Acetate 

2.3 

Acetone  Cyanohydrin 

1.2 

Isobutyraldehyde 

1.1 

Acrolein 

3.7 

Isopentane 

7.8 

Allyl  Chloride 

4.3 

Isoprene 

0.6 

Ammonia 

10.1 

Isopropyl  Acetate 

2.4 

Benzene 

0.6 

Isopropyl  Alcohol 

4.5 

1,3-Butadiene 

0.7 

Methyl  Bromide 

2.3 

n-Butanol 

4.6 

Methyl  tert-Butyl  Ether 

0.8 

see-Butanol 

3.0 

Methyl  Ethyl  Ketone 

0.9 

n-Butyl  Acetate 

2.9 

Methyl  Isobutyl  Ketone 

1.1 

n-Butyl  Acrylate 

1.9 

Methyl  Mercaptan 

0.6 

n-Butyl  Mercaptan 

0.7 

Methyl  Methacrylate 

1.5 

n-Butylaldehyde 

1.9 

Monoethylamine 

0.8 

Carbon  Disulfide 

1.4 

Monomethylamine 

1.0 

Chlorobenzene 

0.4 

n-Octane 

2.6 

Cyclohexane 

1.9 

n-Pentane 

10.8 

Cyclohexanone 

0.9 

Perchloroethylene 

0.7 

1,2-Dichlorobenzene  (ortho) 

0.4 

n-Propyl  Acetate 

3.5 

cis-1 ,2-Dichloroethylene 

0.8 

n-Propyl  Alcohol 

6.3 

trans-1 ,2-Dichlorc)ethylene 

0.4 

Propionaldehyde 

1.9 

Diisobutylene 

0.6 

Propylene  Oxide 

7.1 

Dimethylamine 

1.5 

Styrene 

0.5 

Di-n-propylamine 

0.5 

Tetrahydrofuran 

1.5 

1,4-Dioxane 

1.2 

Toluene 

0.5 

Epichlorohydrin 

10.3 

Trichloroethylene 

0.6 

Ethanol 

11.1 

Trimethylamine 

0.9 

Ethyl  Acetate 

4.2 

Vinyl  Acetate 

1.2 

Ethyl  Acrylate 

3.3 

Vinyl  Bromide 

0.4 

Ethylene 

10.0 

Vinyl  Chloride 

2.0 

Ethyl  Mercaptan 

0.6 

Vinylidene  Chloride  (1,1-DCE) 

0.9 

n-Heptane 

3.7 

Note:  Concentration  =  Instrument  Reading  x  Response  Factor 
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11.2  HNU®  PHOTOIONIZATION  DETECTOR 


To  calibrate  the  HNU®,  turn  the  function  switch  to  the  “standby”  mode  and  use  the 
zero  control  to  zero  the  instrument.  Connect  a  bag  of  span  gas  (usually  100  ppmv 
isobutylene).  Turn  the  function  switch  to  the  0-200  range  position  and  adjust  the  span 
control  setting  to  read  the  ppmv  concentration  of  the  standard.  Recheck  the  zero 
setting  as  previously  described.  If  readjustment  is  needed,  repeat  the  calibration  step. 
This  provides  a  two-point  calibration  to  zero  and  the  gas-standard  point.  Repeat  the 
calibration  daily.  If  the  span  setting  from  calibration  is  0.0  or  if  calibration  cannot  be 
achieved,  then  the  lamp  must  be  cleaned. 

To  use  the  HNU®  connect  the  probe  to  the  instrument  by  matching  the  alignment 
slot  in  the  probe  connector  to  the  key  in  the  12-pin  connector  on  the  control  panel. 
Twist  the  probe  connector  until  a  distinct  snap  and  lock  is  felt.  Turn  the  function 
switch  to  battery  check  position.  The  needle  should  read  within  or  above  the  green 
battery  arc  on  the  scale  plate.  If  the  needle  is  in  the  lower  position  of  the  battery  arc, 
the  instrument  should  be  recharged  before  use.  If  the  red  light  comes  on,  the  battery  ® 

11.3  EXPLOSrVITY  METER 

An  explosivity  meter  is  used  to  measure  oxygen  and  combustible  gas  levels.  The 
instrument  provides  characteristic  warning  signds  when  deficient  oxygen  conditions  or 
unacceptable  levels  of  combustible  gas  are  detected. 

To  use  the  explosivity  meter,  turn  the  unit  on  and  wait  a  few  seconds  for  the 
readings  to  stabilize.  Check  the  battery  charge  and  the  alarms  before  using  the 
instrument.  Set  the  LEL  indicator  to  zero  and  the  oxygen  indicator  to  20.9  percent. 

To  calibrate  the  instrument,  attach  a  bag,  bulb  or  balloon  of  span  gas  and  wait  for 
the  readings  to  stabilize.  Adjust  the  instrument  to  read  the  LEL  percent  of  the 
calibration  gas.  Remove  the  span  gas  and  allow  the  instrument  to  exhaust.  The 
combustible  sensor  will  read  000-percent  LEL  in  clean  air. 

11.4  SENSIDYNE®  OR  DRAGER®  COLORIMETRIC  GAS  ANALYSIS  TUBES 

Colorimetric  tubes  can  be  used  to  give  an  instantaneous  reading  of  various  organic 
compounds.  Their  aim  is  to  determine  very  small  concentrations  of  a  compound  in  the 
shortest  amount  of  time.  To  sample  with  a  colorimetric  tube  use  the  Drager®  or 
Sensidyne®bellows  pump  and  select  the  appropriate  tube  (for  example,  a  tube  marked 
benzene  to  look  for  benzene).  Break  off  both  ends  on  the  pump's  break-off  plate. 
Insert  the  tube  into  the  pump  head  (the  tube  should  be  inserted  with  the  arrow  pointing 
towards  the  pump).  There  is  a  specific  number  of  suction  strokes  for  each 
tube/compound.  ]^ch  box  of  tubes  will  have  instructions  for  how  many  suction  strokes 
are  required  for  that  compound. 


11-4 


I:\PROJECTS\731298\8.DOC 


APPENDIX  C 


fflSTORIC  GROUNDWATER  AND  SOIL  ANALYTICAL  RESULTS 
SUMMARY  TABLES  AND  fflSTORIC  SAMPLING  LOCATION 

FIGURES 


(OHM  1995a)  Soil  and  groundwater  results  tables  and  sampling  location  figures 
with  posted  results  for  selected  analytes. 

(OHM  1997)  Cumulative  groundwater  MO  results  tables;  sampling  location 
figures  with  posted  results  for  selected  analytes  for  year  two  first  quarter  results. 
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SECTION  1 

INTRODUCTION  AND  DATA  QUALITY  OBJECTIVES 


1.1  INTRODUCTION 

The  purpose  of  this  site-specific  sampling  and  analysis  plan  (SAP)  is  to  describe  the 
procedures  to  be  followed  when  collecting  data  in  support  of  site  characterization  and 
the  long-term  monitoring  plan  (LTMP)  which  will  be  completed  as  a  part  of  the  Risk- 
Based  Site  Closure  Demonstration  at  Homestead  Air  Reserve  Base  (ARB),  Florida. 
Specific  quality  assurance  (QA)  sampling  requirements  are  summarized  herein  as  part 
of  the  site-specific  sampling  procedures.  These  additional  samples  will  be  used  to 
determine  the  precision,  accuracy,  completeness,  and  representativeness  of  the  final 
data  set. 

The  remainder  of  Section  1  discusses  data  quality  objectives.  Soil  gas  sampling  is 
described  in  Section  2;  procedures  for  soil  and  s^iment  sampling  are  presented  in 
Section  3;  groundwater  sampling  procedures  are  described  in  Section  4;  and  field 
quality  assurance/quality  control  (QA/QC)  samples  are  described  in  Section  5.  Section 
6  describes  field  data  reduction,  validation,  and  reporting;  Section  7  presents  analytical 
procedures  for  groundwater  and  soil/sediment  sampling.  References  used  in  this  SAP 
are  listed  in  Section  8. 

1.2  DATA  QUALITY  OBJECTIVES 

The  objectives  of  collecting  and  analyzing  environmental  samples  are  1)  to 
determine  the  three-dimensional  distribution  of  hydrocarbon  and  (as  appropriate)  lead 
contamination  at  the  site;  2)  to  obtain  the  data  n^ed  to  evaluate  the  effectiveness  of 
specific  remedial  approaches,  including  and  natural  attenuation  of  groundwater;  3)  to 
establish  site-specific  remediation  goals  that  minimize  or  eliminate  risk  potential  to 
receptors  and  limit  offsite  migration  of  site-related  contamination;  and  4)  to  prepare  a 
site  closure  report  to  progress  toward  a  final  site  remedy.  This  section  has  been 
developed  for  use  in  conjunction  with  sampling  activities  to  be  undertaken  at  the 
various  sites,  and  describes  the  QA/QC  prcx^dures  and  protocols  that  will  be  used 
during  sample  analysis.  This  section  will  serve  as  a  controlling  mechanism  during  the 
investigations  to  ensure  that  a  sufficient  quantity  of  data  is  collected  and  that  all  data 
collected  are  valid,  reliable,  and  defensible. 

1.3  ANALYTICAL  DATA  QUALITY  LEVELS 

Data  quality  objectives  (DQOs)  for  the  analyses  described  herein  are  defined  in  the 
interim  final  guidance.  Data  Quality  Objectives  Process  for  Superfund  (USEPA,  1993). 


1-1 


[:\PROJECTS\73 1298\2.DOC 


The  analytical  levels  for  this  project’s  DQOs  will  conform  to  the  two  USEPA-defined 
categories  of  data.  These  data  categories  are  defined  below  (USEPA,  1993): 

Screening  Data  with  Definitive  Confirmation  -  Screening  data  are  generated  by 
rapid,  less  precise  methods  of  analysis  with  less  rigorous  sample  preparation.  Sample 
preparation  steps  may  be  restricted  to  simple  procedures  such  as  dilution  with  a  solvent, 
instead  of  elaborate  extraction/digestion  and  cleanup.  Screening  data  provide  an^yte 
identification  and  quantification,  although  the  quantification  may  be  relatively 
imprecise.  At  least  10  percent  of  the  screening  data  are  confirmed  using  analytical 
methods,  QA/QC  procedures,  and  QC  criteria  associated  with  definitive  data. 
Screening  data  without  associated  confirmation  data  are  not  considered  to  be  data  of 
known  quality.  Results  of  field  laboratory  analyses  conducted  at  the  site  will  be 
considered  screening-category  data. 

Definitive  Data  -  Definitive  data  are  generated  using  rigorous  analytical  methods, 
such  as  approved  USEPA  reference  methods.  Data  are  analyte-specific,  with 
confirmation  of  analyte  identity  and  concentration.  Methods  produce  tangible  raw  data 
(e.g.,  chromatograms,  spectra,  digital  values)  in  the  form  of  hard-copy  printouts  or 
computer-generated  electronic  files.  Data  may  be  generated  at  the  site  or  at  an  off-site 
location,  as  long  as  the  QA/QC  requirements  are  satisfied.  For  the  data  to  be 
definitive,  either  analytical  or  total  measurement  error  must  be  deterrnined.  Results  of 
fixed-based  laboratory  analyses  of  samples  collected  at  the  site  will  be  considered 
definitive  data. 

During  the  AFCEE  streamlined,  risk-based  site  closure  demonstration,  the  following 
data  quality  levels  will  be  used  as  indicated: 

•  Screening  analyses  with  definitive  confirmation  will  be  used  for  the  air  screening 
in  worker  breathing  zones  for  health  and  safety  purposes.  This  category  may  also 
be  used  to  screen  samples  to  select  portions  for  further  analysis.  For  example, 
soil  gas  or  sample  headspace  may  be  screened  to  determine  if  laboratory  analyses 
are  required.  In  addition,  this  data  category  will  be  used  to  determine  the 
presence  of  geochemical  parameters  that  support  natural  attenuation  of  fuel 
hydrocarbon  contaminants  in  groundwater.  Resulting  data  will  be  used  to 
evaluate  the  effectiveness  of  natural  attenuation  at  the  site. 

•  Definitive  analyses  will  be  used  to  satisfy  the  requirements  for  site 
characterization,  risk  analysis,  decision  document  preparation,  and  site  cleanup 
prioritization.  USEPA  Level  111  data  from  previous  site  investigations  will  be 
combined  with  newly  acquired  definitive  data  to  evaluate  the  magnitude  and 
extent  of  contamination  at  the  site.  Definitive  data  acquired  during  the 
investigation  will  be  used  to  evaluate  potential  receptor  risl«  and  to  develop 
remedial  alternatives. 

An  effective  QA  program  addresses  DQOs  for  both  field  sampling  and  laboratory 
methodologies.  The  contractor's  field  QA  efforts  will  focus  on  assuring  that  samples 
are  representative  of  the  conditions  in  the  various  environmental  media  at  the  time  of 
sampling.  Fixed-based  laboratory  QA  efforts  will  be  aimed  primarily  at  assuring  that 
analytical  procedures  provide  sufficient  accuracy  and  precision  to  reliably  quantify 
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contaminant  levels  in  environmental  samples.  The  contract  laboratory  also  will  ensure 
that  analyzed  portions  are  representative  of  each  sample,  and  that  the  results  obtained 
from  analysis  of  each  sample  are  comparable  to  those  obtained  from  analysis  of  other 
similar  samples. 

1.4  DATA  QUALITY  ASSESSMENT  CRITERIA 

Data  assessment  criteria  will  be  used  to  evaluate  the  quality  of  both  the  field 
sampling  and  screening  methods  and  laboratory  performance  for  the  project,  and  are 
expressed  in  terms  of  analytical  precision,  accuracy,  representativeness,  completeness, 
and  comparability.  Procedures  used  to  assess  data  accuracy  and  precision  are  in 
accordance  with  Guidelines  Establishing  Test  Procedures  for  the  Analyses  of  Pollutants, 
Appendix  III,  "Example  Quality  Assurance  and  Quality  Control  Procedures  for  Organic 
Priority  Pollutants"  (40  CFR  136),  and  the  respective  analytical  methods  from  the 
USEPA  (1995)  Test  Methods  for  Evaluating  Solid  Waste:  Physical/Chemical  Methods, 
SW-846,  and  the  applicable  Florida  Department  of  Environmental  Protection  (FDEP) 
specifications  for  Method  FL-PRO  (total  recoverable  petroleum  hydrocarbons). 

1.4.1  Precision 

Precision  is  the  measure  of  variability  among  individual  sample  measurements  under 
prescribed  conditions.  The  results  of  laboratory  control  samples  (LCS)  demonstrate  the 
precision  of  the  methods.  When  the  LCS  results  meet  the  accuracy  criteria,  (USEPA, 
1995)  results  are  believed  to  be  precise.  This  is  based  on  the  LCS  being  within  control 
limits  in  comparison  to  LCS  results  from  previous  analytical  batches  of  similar  methods 
and  matrices.  The  relative  percent  difference  (RPD)  of  field  duplicate,  laboratory 
sample  duplicate,  and  matrix  spike/matrix  spike  duplicates  (MS/MSD)  results 
demonstrate  the  precision  of  the  sample  matrix.  Precision  will  be  expressed  in  terms  of 
RPD  between  the  values  resulting  from  duplicate  analyses.  RPD  is  calculated  as 
follows: 

RPD  =  [(xl  -  x2)/X][100] 

where: 

X 1  =  analyte  concentration  in  the  primary  sample 

x2  =  analyte  concentration  in  the  duplicate  sample 

X  =  average  analyte  concentration  in  the  primary  and  the 

duplicate  sample. 

Acceptable  levels  of  precision  will  vary  according  to  the  sample  matrix,  the  sjiecific 
analytical  method,  and  the  analytical  concentration  relative  to  the  method  detection 
limit  (MDL).  For  field  duplicate  samples,  the  target  RPDs  are  ^  35  percent  for  soil  and 
water  samples.  Precision  criteria  for  the  laboratory  QC  samples  are  defined  by  limits 
listed  in  Table  1 . 1  and  issued  by  FDEP  for  Florida  TRPH  method  FL-PRO.  An  RPD 
within  the  control  limit  indicates  satisfactory  precision  in  a  measurement  system. 
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TABLE  1.1 

QC*'  ACCEPTANCE  CRITERIA 

\  _ RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Accuracy 

Water 

(VoR)'*' 

Precision 

Water 

(RPD)*' 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

Aromatic  Volatile 

1 ,2-Dichlorobenzene 

61-134 

<20 

51-144 

<30 

Organic  Compounds 
SW5030A/SW8020A 

1 ,3  -Dichlorobenzene 

70-131 

^20 

60-141 

2  30 

(W^S'') 

1 ,4-Dichlorobenzene 

75-126 

<20 

66-136 

<30 

Benzene 

75-125 

<20 

66-135 

<30 

Chlorobenzene 

75-129 

<20 

66-139 

2  30 

Ethylbenzene 

71-129 

^20 

61-139 

2  30 

Toluene 

70-125 

^20 

60-135 

2  30 

Xylenes,  total 

71-133 

^20 

61-143 

2  30 

Surrogates: 

Bromochlorobenzene 

46-136 

NA®' 

36-146 

NA 

Bromofluorobenzene 

48-138 

NA 

38-148 

NA 

Difluorobenzene 

48-138 

NA 

38-148 

NA 

Fluorobenzene 

44-165 

NA 

34-175 

NA 

1,1,1  -Trifluorotoluene 

44-165 

NA 

34-175 

NA 

Methane 

Methane 

70-130 

NA 

NA 

SW3810  Modified 

Ethane 

70-130 

NA 

NA 

(W) 

70-130 

^20 

NA 

NA 

Volatile  Organics 

1, 1, 1,2-Tetrachloroethane 

72-125 

£20 

62-108 

£30 

SW5030A/SW8260A 

1,1,1  -Trichloroethane 

75-125 

^20 

65-135 

£30 

(W,S) 

1 , 1 ,2,2-Tetrachloroethane 

74-125 

^20 

64-135 

2  30 

1 , 1 ,2-Trichloroethane 

75-127 

^20 

65-135 

2  30 

1, 1-Dichloroethane 

72-125 

£20 

62-135 

2  30 

1,  l-Dichloroethene 

75-125 

^20 

65-135 

2  30 

1 , 1  -Dichloropropene 

75-125 

^20 

65-135 

2  30 

1,2,3-Trichlorobenzene 

75-137 

^20 

65-147 

2  30 

1,2,3-Trichloropropane 

75-125 

^20 

65-135 

2  30 

1 ,2,4-Trichlorobenzene 

75-135 

^20 

65-145 

2  30 

1,2,4-Trimethyl  Benzene 

75-125 

^20 

65-135 

2  30 

1 ,2-Dichloroethane 

68-127 

^20 

58-137 

2  30 

1,2-Dichlorobenzene 

75-125 

£20 

65-135 

2  30 

l,2-Dibromo-3<hloropropane 

59-125 

^20 

49-135 

2  30 

1 ,2-Dichloropropane 

70-125 

^20 

60-135 

2  30 

1,2-Dibromoethane 

75-125 

^20 

65-135 

2  30 

1 ,3 ,5-Trimethylbenzene 

72-112 

£20 

62-135 

2  30 

1 ,3  -Dichlorobenzene 

75-125 

^20 

65-135 

2  30 

1 ,4-Dichlorobenzene 

75-125 

^20 

65-135 

2  30 

1-Chlorohexane 

75-125 

^20 

65-135 

2  30 

2,2-Dichloropropane 

75-125 

^20 

65-135 

2  30 

2-Chlorotoluene 

73-125 

^20 

63-135 

2  30 

4-Chlorotoluene 

74-125 

^20 

64-135 

2  30 

Benzene 

75-125 

^20 

65-135 

2  30 

Bromobenzene 

75-125 

^20 

65-135 

2  30 

Bromochloromethane 

73-125 

^20 

63-135 

2  30 

Bromodichloromethane 

75-125 

^20 

65-135 

2  30 
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TABLE  1.1  (Continued) 

QC"^  ACCEPTANCE  CRITERIA 

I  _ RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Accuracy 

Water 

(“/oR)*’' 

Precision 

Water 

(RPD)*' 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

Volatile  Organics  (Cont) 

Bromoform 

75-125 

65-135 

SW5030A/SW8260A 

Bromomethane 

72-125 

^20 

62-135 

(W,S) 

Carijon  Tetrachloride 

62-125 

<20 

52-135 

<30 

Chlorobenzene 

75-125 

^20 

65-135 

2  30 

Chlorodibromomethane 

75-125 

<20 

65-135 

<30 

Chloroethane 

65-125 

^20 

55-135 

2  30 

Chloroform 

74-125 

<20 

64-135 

2  30 

Chloromethane 

75-125 

^20 

65-135 

2  30 

Cis- 1 ,2-Dichloroethene 

75-125 

^20 

65-135 

2  30 

Cis-l,3-DicMoropropene 

74-125 

^20 

64-135 

2  30 

Dibromochloromethane 

73-125 

<20 

63-135 

<30 

Dibromomethane 

69-127 

^20 

59-137 

2  30 

Dichlorodifluoromethane 

75-125 

^20 

65-135 

<30 

Dichloropropene 

75-125 

^20 

65-135 

2  30 

Ethylbenzene 

75-125 

^20 

65-135 

2  30 

Hexachlorobutadiene 

75-125 

^20 

65-135 

2  30 

Isopropylbenzene 

75-125 

<20 

65-135 

<30 

m-Xylene 

75-125 

^20 

65-135 

2  30 

Methylene  Chloride 

75-125 

^20 

65-135 

<30 

n-Butylbenzene 

75-125 

^20 

65-135 

2  30 

n-Propylbenzene 

75-125 

^20 

65-135 

^30 

Naphthalene 

75-125 

^20 

65-135 

2  30 

o-Xylene 

75-125 

^20 

65-135 

^30 

p-Isopropyltoluene 

75-125 

^20 

65-135 

2  30 

1  p-Xylene 

75-125 

^20 

65-135 

2  30 

Sec-Butylbenzene 

75-125 

^20 

65-135 

2  30 

Styrene 

75-125 

^20 

65-135 

2  30 

Trichloroethene 

71-125 

^20 

61-135 

2  30 

Tetrachloroethylene 

71-125 

^20 

61-135 

2  30 

Toluene 

74-125 

^20 

64-135 

2  30 

Trans-1 ,2-Dichloroethene 

75-125 

^20 

65-135 

2  30 

Trans-l,3-Dichloropropene 

66-125 

2  20 

56-135 

2  30 

T  richlorofluoromethane 

67-125 

2  20 

57-135 

2  30 

Vinyl  Chloride 

46-134 

2  20 

36-144 

2  30 

Xylenes,  Total 

Surrogates: 

75-125 

2  20 

65-135 

2  30 

Dibromofluoromethane 

75-125 

NA 

65-135 

NA 

Toluene-D8 

75-125 

NA 

65-135 

NA 

4-Bromofluorobenzene 

75-125 

NA 

65-135 

NA 

1 ,2-Dichloroethane-D4 

62-139 

NA 

52-149 

NA 
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TABLE  1.1  (Continued) 

QC"'  ACCEPTANCE  CRITERIA 
RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Accuracy 

Water 

(“/oR)*^ 

Precision 

Water 

(RPD)*' 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

Semivolatile  Organics 

1 ,2,4-Trichlorobenzene 

44-142 

34-152 

<30 

Base/Neutral 

1 ,2-Dichlorobenzene 

42-155 

32-135 

^30 

Extractables 
SW3510B/SW8270B  (W) 

1,3-Dichlorobenzene 

36-125 

^20 

26-135 

^30 

SW3550A/SW8270B  (S) 

1 ,4-Dichlorobenzene 

30-125 

<20 

25-135 

^30 

2,4-Dinitrotoluene 

39-139 

^20 

29-149 

^30 

2,6-Dinitrotoluene 

51-125 

<20 

41-135 

<30 

2-Chloronaphthalene 

60-125 

^20 

50-135 

^30 

2-Methylnaphthalene 

41-125 

<20 

31-135 

^30 

2-Nitroaniline 

50-125 

^20 

40-135 

^30 

3,3’-Dichlorobenzidine 

29-175 

^20 

25-175 

^30 

3-Methylphenol 

41-144 

^20 

31-154 

^30 

3-Nitroaniline 

51-125 

^20 

41-135 

<30 

4-Bromophenyl  Phenyl  Ether 

53-127 

^20 

43-137 

^30 

4-Chloroaniline 

45-136 

^20 

35-146 

<30 

4-Chlorophenyl  Phenyl  Ether 

51-132 

^20 

41-142 

^30 

4-Nitroaniline 

40-143 

^20 

30-153 

^30 

Acenaphthalene 

47-125 

^20 

37-135 

^30 

Acenaphthene 

49-125 

<20 

39-135 

<30 

Anthracene 

45-165 

^20 

35-175 

^30 

Benz  (a)  Anthracene 

51-133 

^20 

41-143 

^30 

Benzo  (a)  Pyrene 

41-125 

^20 

31-135 

^30 

Benzo  (b)  Fluoranthene 

37-125 

^20 

27-135 

^30 

Benzo  (g,h,i)  Perylene 

34-149 

^20 

25-159 

2  30 

Benzo  (k)  Fluoranthene 

37-125 

^20 

27-135 

2  30 

Benzyl  Alcohol 

35-125 

^20 

25-135 

2  30 

Bis  (2-chloroethoxy)  Methane 

49-125 

<20 

39-135 

2  30 

Bis  (2-chloroethyl)  Ether 

44-125 

^20 

34-135 

2  30 

Bis  (2-chloroisopropyl)  Ether 

36-166 

<20 

26-175 

2  30 

Bis  (2-ethylhexyl)  Phthalate 

33-129 

^20 

25-139 

2  30 

Butyl  Benzyl  Phthalate 

26-125 

^20 

25-135 

2  30 

Carbazole 

34-132 

^20 

25-142 

2  30 

Chrysene 

55-133 

^20 

45-143 

2  30 

Di-n-Butyl  Phthalate 

34-126 

^20 

25-136 

2  30 

Di-n-Octyl  Phthalate 

38-127 

^20 

28-137 

2  30 

Dibenzo  (a,h)  Anthracene 

50-125 

^20 

40-135 

2  30 

Dibenzohiran 

52-125 

<20 

42-135 

2  30 

Diethyl  Phthalate 

37-125 

^  20 

27-135 

2  30 

Dimethyl  Phthalate 

25-175 

5  20 

25-175 

2  30 

Fluoranthene 

47-125 

5  20 

37-135 

2  30 

Fluorene 

48-139 

5  20 

38-149 

2  30 

Hexachlorobenzene 

46-133 

5  20 

36-143 

2  30 

Hexachlorobutadiene 

25-125 

5  20 

25-135 

2  30 

Hexachlorocyclopentadiene 

41-125 

5  20 

31-135 

2  30 

Hexachloroethane 

25-153 

5  20 

25-163 

2  30 
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TABLE  1.1  (Continued) 

QC^  ACCEPTANCE  CRITERIA 

f _ RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Accuracy 

Water 

(“/oR)*^ 

Precision 

Water 

(RPD)*' 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

Semivolatile  Organics 

Indeno  (l,2,3-c,d)  Pyrene 

27--160 

25-170 

^30 

Base/Neutral  Extractable 

Isophorone 

26-175 

25-175 

^30 

SW3510B/SW8270B  (W) 

N-Nitrosodi-n-propylamine 

37-125 

^20 

27-135 

^30 

SW3550A/SW8270B  (S) 

N-Nitrosodiphenylamine 

27-125 

<20 

25-135 

^30 

(Cont) 

Naphthalene 

50-125 

^20 

40-135 

^30 

Nitrobenzene 

46-133 

^20 

36-143 

^30 

p-Chloroaniline 

56-125 

^20 

46-135 

^30 

Phenanthrene 

54-125 

^20 

44-135 

^30 

Pyrene 

47-136 

^20 

37-146 

^30 

Semivolatile  Organics 

2,4,5-Trichlorophenol 

25-175 

25-175 

Acid  Extractables 

2,4,6-Tiichlorophenol 

39-128 

29-138 

SW3510B/SW8270B  (W) 

2,4-Dichlorophenol 

46-125 

^20 

36-135 

^30 

SW3550A/SW8270B  (S) 

2,4-Dimethylphenol 

45-139 

^20 

35-149 

^30 

2,4-Dinitrophenol 

30-151 

^20 

25-161 

^30 

2-Chlorophenol 

41-125 

^20 

31-135 

^30 

2-Methylphenol 

25-125 

^20 

25-135 

^30 

2-Nitrophenol 

44-125 

^20 

34-135 

^30 

4,6-Dinitro-2-Methyl  Phenol 

26-134 

^20 

25-144 

^30 

4-Chloro-3-Methyl  Phenol 

44-125 

5  20 

34-135 

^30 

4-Methylphenol 

33-125 

5  20 

25-135 

:S30 

4-Nitrophenol 

25-131 

5  20 

25-141 

^30 

Benzoic  Acid 

25-162 

5  20 

25-172 

^30 

Pentachlorophenol 

28-136 

5  20 

38-146 

^  30 

Phenol 

Surrogates: 

25-125 

5  20 

25-135 

^30 

2,4,6-Tribromophenol 

25-134 

NA 

25-144 

NA 

2-Fluorobiphenyl 

43-125 

NA 

34-135 

NA 

2-Fluorophenol 

25-125 

NA 

25-135 

NA 

Nitrobenzene-D5 

32-125 

NA 

25-135 

NA 

Phenol-D5 

25-125 

NA 

25-135 

NA 

Terphenyl-D14 

42-126 

NA 

32-136 

NA 

Polynuclear  Aromatic 

1  -Methylnaphthalene 

25-150 

5  30 

25-160 

^  50 

Hydrocarbons 

2-Methylnaphthalene 

25-150 

25-160 

^50 

SW3510B/SW8310  (W) 

Acenaphthalene 

49-125 

5  30 

39-135 

^50 

SW2550A/SW8310  (S) 

Acenaphthene 

43-130 

^30 

33-140 

<50 

Anthracene 

54-125 

5  30 

44-135 

^50 

Benzo  (a)  Anthracene 

39-135 

5  30 

29-145 

^50 

Benzo  (a)  Pyrene 

52-125 

5  30 

42-135 

^50 

Benzo  (b)  Fluoranthene 

31-137 

5  30 

25-147 

^50 

Benzo  (g,h,i)  Peiylene 

53-125 

5  30 

43-135 

^50 

Benzo  (k)  Fluoranthene 

60-129 

5  30 

50-139 

<50 

Chrysene 

59-134 

^30 

49-144 

^50 

Dibenzo  (a,h)  Anthracene 

51-125 

5  30 

41-135 

^50 

Fluoranthene 

42-125 

^30 

32-135 

<50 

Fluorene 

53-125 

<30 

43-135 

S50 
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TABLE  1.1  (Continued) 

QC"'  ACCEPTANCE  CRITERIA 
RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Accuracy 

Water 

(“/oR)*^ 

Precision 

Water 

(RPD)*' 

Accuracy 

Soil 

(%R) 

Precision 

Soil 

(RPD) 

Polynuclear  Aromatic 

Indeno  (l,2,3-c,d)  Pyrene 

55-125 

45-135 

Hydrocarbons 

Naphthalene 

43-125 

33-135 

SW3510B/SW8310  (W) 

Phenanthrene 

52-129 

<30 

42-139 

^50 

SW2550A/SW8310  (S) 

Pyrene 

55-125 

^30 

45-135 

5  50 

Surrogates: 

Terphenyl-D14 

25-157 

NA 

22-167 

NA 

ICP  Screen  for  Metals 

Aluminum 

80-120 

80-120 

5  25 

SW3005A/SW6010A  (W) 

Antimony 

80-120 

80-120 

5  25 

SW3050A/SW6010A  (S) 

Arsenic 

80-120 

^15 

80-120 

^25 

Barium 

80-120 

^15 

80-120 

5  25 

Beryllium 

80-120 

5  15 

80-120 

5  25 

Cadmium 

80-120 

5  15 

80-120 

5  25 

Calcimn 

80-120 

5  15 

80-120 

5  25 

Chromium 

80-120 

5  15 

80-120 

5  25 

Cobalt 

80-120 

5  15 

80-120 

5  25 

Copper 

80-120 

5  15 

80-120 

5  25 

Iron 

80-120 

5  15 

80-120 

5  25 

Lead 

80-120 

5  15 

80-120 

5  25 

Magnesium 

80-120 

5  15 

80-120 

5  25 

Manganese 

80-120 

5  15 

80-120 

5  25 

Molybdenum 

80-120 

5  15 

80-120 

5  25 

Nickel 

80-120 

5  15 

80-120 

5  25 

Potassium 

80-120 

5  15 

80-120 

5  25 

Selenium 

80-120 

5  15 

80-120 

5  25 

Silver 

80-120 

5  15 

80-120 

5  25 

Sodium 

80-120 

5  15 

80-120 

5  25 

Thallium 

80-120 

5  15 

80-120 

5  25 

Vanadium 

80-120 

5  15 

80-120 

5  25 

Zinc 

80-120 

5  15 

80-120 

5  25 

SW3020A/SW7421  (W) 

Lead 

74-124 

5  15 

74-124 

5  25 

SW3050A/SW7421  (S) 

Cadmium 

80-122 

5  15 

80-122 

5  15 

SW3020A/SW7131A  (W) 
SW3050A/SW7131A  (S) 

Common  Anions 

Bromide 

86-112 

86-112 

5  30 

SW9060 

Chloride 

91-111 

5  20 

91-111 

5  30 

Fluoride 

86-114 

^20 

86-114 

5  30 

Nitrate 

90-110 

5  20 

90-110 

5  30 

Nitrite 

88-116 

5  20 

88-116 

5  30 

Phosphate 

87-110 

5  20 

87-110 

5  30 

Sulfate 

88-115 

5  20 

88-115 

5  30 
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TABLE  1.1  (Continued) 

QC*' ACCEPTANCE  CRITERIA 
RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Accuracy 

Water 

(%R)'^ 

Precision 

Water 

(RPD)*' 

Accuracy 

Soil 

(%  R) 

Precision 

Soil 

(RPD) 

E160.1 

Total  Dissolved  Solids 

NA 

NA 

NA 

E160.2 

Total  Suspended  Solids 

NA 

:^20 

NA 

NA 

E310.1 

Alkalinity 

80-120 

80-120 

NA 

E353.1 

Nitrogen,  nitrate/nitrite 

80-120 

^20 

80-120 

NA 

SW9050 

Conductance 

NA 

^20 

NA 

NA 

SW9040 

pH 

NA 

NA 

NA 

NA 

EPA  Method  TO-13  for 

Benzene 

70-130 

±30 

Soil 

Gas  Volatle  Organics 

Toluene 

70-130 

±30 

Ethylbenzene 

70-130 

±30 

m,p-Xylene 

70-130 

±30 

0-Xylene 

70-130 

±30 

Total  Volatile  Hydrocarbons 

NA 

NA 

ASTM  Method  D3416for 

1  Methane 

75-125 

jdb25 

Methane  in  Soil  Gas 

Criteria:  Sample,  QC  sample  and  blank  I.S.  area  must  be  within  ±40%  of  the  calibration  checks  I.S.  area. 
Retention 

Time  (R.T.)  must  be  within  ±0.5  minutes  of  the  calibration  check's  R.T. 


SOURCE:  AFCEE  QAPP,  Version  2.0,  January  1997 


“"QC 

Quality  Control 

%R 

Percent  Recovery 

‘''RPD 

Relative  percent  difference 

‘^W 

Water 

‘'S 

Soil 

"NA  = 

Not  Applicable 
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1.4.2  Accuracy 

Accuracy  is  a  measure  of  the  closeness  of  a  reported  concentration  to  the  true  value. 
Accuracy  is  expressed  as  a  bias  (high  or  low)  and  is  determined  by  calculating  percent 
recovery  (%R)  from  MS/MSDs,  LCSs,  and  surrogate  spikes.  MS/MSD  and  surrogate 
spike  %Rs  indicate  accuracy  relevant  to  a  unique  sample  matrix.  LCS  %Rs  indicate 
accuracy  relevant  to  an  analytical  batch  lot,  and  are  strictly  a  measure  of  analytical 
accuracy  conditions  independent  of  samples  and  matrices.  TTie  %R  of  an  analyte,  and 
the  resulting  degree  of  accuracy  expected  for  the  analysis  of  QC  spiked  samples,  are 
dependent  upon  the  sample  matrix,  method  of  analysis,  and  the  compound  or  element 
being  measured.  The  concentration  of  the  analyte  relative  to  the  detection  limit  of  the 
method  also  is  a  major  factor  in  determining  the  accuracy  of  the  measurement. 

Accuracy  is  expressed  as  %R  and  is  calculated  as  follows: 

%R  =  [(A-B)/C]  X  1(X) 


where: 

A  =  spiked  sample  concentration 

B  =  measured  sample  concentration  (without  spike) 

C  =  concentration  of  spike  added. 

Accuracy  criteria  for  the  laboratory  are  defined  by  control  limits  listed  in  Table  1.1  and 
issued  by  FDEP  for  Florida  TRPH  method  FL-PRO. 

1.4.3  Completeness 

Completeness  is  defined  as  the  percentage  of  laboratory  measurements  judged  to  be 
valid  on  a  method-by-method  basis.  Valid  data  are  defin^  as  all  data  and/or  qualified 
data  considered  to  meet  the  DQOs  for  this  project.  Data  completeness  is  expressed  as 
percent  complete  (PC)  and  should  be  ^  90  percent.  The  goal  for  meeting  analytical 
holding  times  is  100  percent.  At  the  end  of  each  sampling  event,  the  completeness  of 
the  data  will  be  assessed.  If  any  data  omissions  are  apparent,  the  parameter  in  question 
will  be  resampled  and/or  reanalyzed,  if  feasible.  The  laboratory  results  will  be 
monitored  as  they  become  available  to  assess  laboratory  performance  and  its  effect  on 
data  completeness  requirements.  When  appropriate,  additional  samples  will  be 
collected  to  ensure  that  laboratory  performance  meets  PC  requirements. 
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PC  is  calculated  as  follows: 


pc  =— jsrioo 

Ni 


Where: 


Na  =  Actual  number  of  valid  analytical  results  obtained 

Ni  =  Theoretical  number  of  results  obtainable  under  ideal  conditions. 

1.4.4  Comparability 

Comparability  expresses  the  confidence  with  which  data  from  one  sample,  sampling 
round,  site,  laboratory,  or  project  can  be  compared  to  those  from  another. 
Comparability  during  sampling  is  dependent  upon  sampling  program  design  and  time 
periods.  Comparability  during  analysis  is  dependent  upon  analytical  methods,  detection 
limits,  laboratories,  units  of  measure,  and  sample  preparation  procedures. 

Comparability  is  determined  on  a  qualitative  rather  than  quantitative  basis.  For  this 
project,  comparability  of  all  data  collected  will  be  ensured  by  adherence  to  standard 
sample  collection  procedures,  standard  field  measurement  procedures,  and  standard 
reporting  methods,  including  consistent  units.  For  example,  concentrations  will  be 
reported  in  a  manner  consistent  with  general  industry  practice  (e.g.,  soil  data  will  be 
reported  on  a  dry- weight  basis). 

In  addition,  to  support  the  comparability  of  fixed-base  laboratory  analytical  results 
with  those  obtained  in  previous  or  future  testing,  all  samples  will  be  analyzed  by 
USEPA-approved  methods,  where  available.  The  USEPA-recommended  maximum 
permissible  holding  times  for  organic  and  inorganic  parameters  will  not  be  exceeded. 
All  analytical  standards  will  be  traceable  to  standard  reference  materials.  Instrument 
calibrations  will  be  performed  in  accordance  with  USEPA  method  specifications,  and 
will  be  checked  at  the  frequency  specified  for  the  methods.  The  results  of  these 
analyses  can  then  be  compared  with  analyses  by  other  laboratories  and/or  with  analyses 
for  other  sites  addressed  by  this  site  investigation. 

1.4.5  Representativeness 

Representativeness  expresses  the  extent  to  which  collected  data  define  site 
contamination.  Where  appropriate,  sample  results  will  be  statistically  characterized  to 
determine  the  degree  to  which  the  data  accurately  and  precisely  represent  a 
characteristic  of  a  population,  parameter  variation  at  a  sampling  point,  a  process,  or  an 
environmental  condition. 
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Sample  collection,  handling,  and  analytical  procedures  will  strive  to  obtain  the  most 
representative  sample  possible.  Representative  samples  will  be  achieved  by  the 
following: 

•  Collection  of  samples  from  locations  fully  representing  site  conditions; 

•  Use  of  appropriate  sampling  procedures,  including  equipment  and  equipment 
decontamination; 

•  Use  of  appropriate  analytical  methods  for  the  required  parameters  and  project 
reporting  limits;  and 

•  Analysis  of  samples  within  the  required  holding  times. 

Sample  representativeness  also  is  affected  by  the  portion  of  each  collected  sample 
that  is  chosen  for  analysis.  The  laboratory  will  adequately  homogenize  all  samples  prior 
to  taking  aliquots  for  analysis  to  ensure  that  the  report^  results  are  representative  of 
the  sample  received.  Because  many  homogenization  techniques  may  cause  loss  of 
contaminants  through  volatilization,  homogenization  for  all  volatile  organic  compound 
(VOC)  method  analyses  will  be  performed  with  extreme  care  to  minimize  these  risks. 
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SECTION  2 

SOIL  GAS  SAMPLING 


2.1  INTRODUCTION 

Soil  gas  data  will  be  used  to  assess  the  potential  risk  to  future  workers  at  the  site  and 
to  determine  whether  or  not  sufficient  oxygen  is  available  in  the  soil  gas  to  sustain 
aerobic  fuel  hydrocarbon  biodegradation.  Samples  will  be  collected  from  groundwater 
monitoring  wells  that  have  screens  extending  above  the  groundwater  surface. 

2.2  SOIL  GAS  SAMPLING  PROCEDURES 

The  test  equipment  and  methods  that  will  be  required  to  conduct  field  soil  gas 
sampling  at  this  site  are  generally  described  in  Addendum  One  to  Test  Plan  and 
Technical  Protocol  for  a  Field  Treatability  Test  for  Bioventing  -  Using  Soil  Gas  Surveys 
to  Determine  Bioventing  Feasibility  and  Natural  Attenuation  Potential  (Downey  and 
Hall,  1994).  During  soil  gas  screening,  soil  gas  will  be  collected  from  groundwater 
monitoring  wells  with  screened  intervals  extending  above  the  groundwater  surface. 

A  1-cfm  vacuum  pump  will  be  operated  for  approximately  30  seconds  at  each 
location  to  purge  soil  gas  and  collect  a  representative  sample.  A  Gas  Tech  multi-gas 
meter  will  be  continuously  sample  the  purge  stream  to  insure  that  total  volatile 
hydrocarbon  (TVH)  levels  have  stabilized.  Once  stablized,  oxygen,  TVH  and  carbon 
dioxide  levels  will  be  recorded.  At  several  points  with  high  TVH  levels  a  sample  will 
be  collected  in  a  3-liter  Tedlar  bag  for  laboratory  analysis.  The  multi-gas  meter  has 
range  settings  of  0  to  25  percent  for  both  Oi  and  CO2.  Before  analyzing  samples,  the 
analyzer  must  be  calibrated  and  the  battery  charge  checked.  The  analyzer  will  be 
calibrated  daily  using  atmospheric  conditions  of  O2  (20.9  percent)  and  CO2  (0.05 
percent)  and  a  gas  standard  containing  0.0  percent  O2  and  5.0  percent  CO2.  The  TVH 
analyzer  will  be  calibrated  daily  using  a  5,000  ppmv  methane  calibration  gas. 

Sample  locations  identified  for  laboratory  analytical,  compound-specific  analysis 
will  be  sampled  using  3-liter  Tedlar®  bags  and  a  vacuum  chamber.  The  samples  will 
then  be  transferred  to  1 -liter  SUMMA®  canisters  and  shipped  to  Air  Toxics,  Inc.  in 
Folsom,  California  for  compound-specific  analysis  using  US  Environmental  Protection 
Agency  (USEPA)  analytical  Method  TO- 13. 

Field  quality  assurance/quality  control  (QA/QC)  procedures  for  soil  gas  will  include 
collection  of  one  field  duplicate  for  every  10  samples  collected  (e.g.,  frequency  of  10 
percent),  use  of  analyte-appropriate  containers,  and  chain-of-custody  procedures  for 
sample  handling  and  tracking.  All  samples  to  be  transferred  to  the  an^ytical  laboratory 
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for  analysis  will  be  clearly  labeled  to  indicate  sample  number,  location,  matrix  (e.g., 
soil  gas),  and  analyses  requested.  Samples  will  be  preserved  in  accordance  with  the 
analytical  method  to  be  used. 

All  field  sampling  activities  will  be  recorded  in  a  bound,  s^uentially  paginated  field 
notebook  in  permanent  ink.  All  sample  collection  entries  will  include  the  date,  time, 
sample  locations  and  numbers,  notations  of  field  observations,  and  the  sampler's  name 
and  signature. 

The  analytical  laboratory  will  conduct  one  matrix  spike  analysis,  one  laboratory 
control  sample,  and  one  laboratory  blank  test  for  each  specific  analysis  requested  for 
soil  gas  (i.e.,  required  only  once  for  soil  gas  since  only  one  analytical  method  will  be 
used). 
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SECTION  3 

SOIL/SEDIMENT  SAMPLING 


3.1  INTRODUCTION 

Soil  and  sediment  sampling  may  be  performed  as  part  of  the  site  characterization. 
The  following  sections  describe  borehole  installation,  soil  sampling,  procedures  for 
equipment  decontamination,  and  datum  surveying  procedures  to  be  used  as  part  of  the 
soil  sampling  field  effort. 

3.2  SOIL  AND  SEDIMENT  SAMPLING  PROCEDURES 
3.2.1  Soil  Sampling 

Soil  sampling  in  unconsolidated  soils  and  poorly  consolidated  limestone  will  be 
accomplished  using  a  truck-mounted  drill  rig.  Prior  to  sampling,  a  hole  will  be  cut 
through  the  the  concrete  or  asphalt  pavement  using  either  a  concrete  saw,  coring  tool, 
or  solid-flight  auger.  Soil  borings  will  be  drilled  by  continuously  advancing  a  two-foot 
by  two-inch-diameter  split-spoon  sampler  containing  4-  to  6-inch-long  brass  sleeves. 
The  split-spoon  will  be  advanced  by  driving  with  a  140-pound  hammer  mounted  on  the 
drill  rig.  After  advancing  the  split-spoon  sampler  for  each  two-foot  interval,  Ae 
sampler  will  be  extracted  and  opened.  Selected  brass  sleeves  will  be  sealed  with 
Teflon®  tape  and  capped  with  plastic  caps,  labeled,  and  submitted  to  the  laboratory. 
Alternatively,  samples  for  analysis  of  non-volatile  parameters  may  be  immediately 
placed  into  laboratory-supplied  jars  for  laboratory  submittal.  Another  portion  of  each 
sample  will  be  placed  into  a  self-sealing  plastic  bag  or  clean  glass  jar  covered  with 
aluminum  foil  and  a  screw-on  cap  for  field  headspace  screening.  Samples  for 
headspace  screening  will  be  allowed  to  equilibrate  for  approximately  10  minutes,  then 
screened  for  organic  vapors  using  a  PID.  Field  screening  results  will  be  used  to  select 
samples  for  laboratory  analysis  and  to  determine  the  vertical  extent  of  contamination. 
All  samples  will  be  examined  for  evidence  of  contamination,  and  soil  types  will  be 
described  and  classified  according  to  the  Unified  Soil  Classification  System. 

All  sampling  equipment  will  be  decontaminated  prior  to  use  and  between  uses,  as 
described  in  Section  3.7.  If  subsurface  conditions  are  such  that  the  planned  installation 
technique  does  not  produce  acceptable  results  another  technique  deemed  more 
appropriate  to  the  type  of  soils  present  will  be  used.  Any  alternate  soil  sampling 
procedure  used  must  be  approved  by  the  Parsons  ES  site  manager  and  will  be 
appropriate  for  the  subsurface  lithologies  present  at  the  site. 
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The  Parsons  ES  field  hydrogeologist  will  be  responsible  for  observing  all  borehole 
installation  and  sampling  activities,  maintaining  a  detailed  log  of  the  target  sample 
interval,  and  properly  labeling  and  storing  samples.  An  example  of  the  proposed 
geologic  boring  log  form  is  presented  in  Figure  3.1.  The  descriptive  log  will  contain: 

•  Sample  interval  (top  and  bottom  depth); 

•  Sample  recovery; 

•  Presence  or  absence  of  contamination  (e.g. ,  staining,  odor  or  elevated  headspace 
screening  readings); 

•  Soil  or  rock  description  of  the  target  sampling  interval,  including  relative  density, 
color,  major  textural  constituents,  minor  constituents,  porosity,  relative  moisture 

•  content,  plasticity  of  fines,  cohesiveness,  grain  size,  structure  or  stratification, 
relative  permeability,  and  any  other  significant  observations;  and 

•  The  depth  of  lithologic  contacts  and/or  significant  textural  changes,  measured  and 
recorded  to  the  nearest  0.1  foot  (1  inch)  if  present  within  the  target  interval. 

3.2.2  Sediment  Sampling 

Sediment  samples  (if  scoped  in  the  site-specific  work  plan)  will  be  collected  from 
the  upper  six  inches  of  the  sediment  layer  using  a  stainless  steel  hand  trowel,  placed  in 
a  500  ml  glass  jar  with  minimum  headspace,  and  sealed  using  a  Teflon*  sheet  and 
screw-on  lid. 

3.3  SAMPLE  HANDLING 

This  section  describes  the  handling  of  soil  and  sediment  samples  from  the  time  of 
sampling  until  the  samples  arrive  at  the  laboratory. 

3.3.1  Sample  Containers  and  Labels 

New,  factory-cleaned  brass  sample  sleeves  and  end  caps  or  glass  jars  will  be 
provided  by  the  laboratory.  The  sample  label  will  be  firmly  attached  to  the  sample 
sleeveor  jar  immediately  after  sample  collection,  and  the  following  information  will  be 
legibly  and  indelibly  written  on  the  label: 

•  Facility  name; 

•  Sample  identification; 

•  Sample  depth; 

•  Sampling  date; 
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BORING  NO.: - 

CLIENT:  - 

JOB  NO.:  _ 

LOCATION:  _ 

GEOLOGIST:  _ 

COMMENTS:  - 


Elev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


GEOLOGIC  BORING  LOG 

.CONTRACTOR:  _  DATE  SPUD: 

.RIG  TYPE:  • _  DATE  CMPL; 

•  DRLG  METHOD: - ELEVATION: 

.BORING  DIA.:  -  TEMP: 

.DRLG  FLUID:  -  WEATHER: 


Sheet  1  of  1 


Geologic  Description 


Sample  [Somple  Penet 
No.  Depth  (ft)  Type  Res 


TOTAL  TPH 
BTEX(ppm)  (ppm) 


NOTES 

bgs  -  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  -  Top  of  Casing 
NS  -  Not  Sampled 
SAA  -  Same  As  Above 
U  -  Undetected 


SAMPLE  TYPE 

D  -  DRIVE 
C  -  CORE 
G  -  GRAB 

▼  Water  level  drilled 


FIGURE  3.1 


GEOLOGIC  BORING  LOG 


Risk-Based  Approach  to  Remediation 


PARSONS 

ENGINEERING  SCIENCE.  INC. 

Denver,  Colorado 


•  Sampling  time;  and 

•  Sample  collector's  initials. 

3.3.2  Sample  Preservation 

Samples  will  be  properly  prepared  for  transportation  to  the  laboratory  by  placing  the 
samples  in  an  adequately  padded  cooler  containing  ice  to  maintain  an  approximate 
shipping  temperature  of  4  degrees  centigrade  (‘’Q. 

3.3.3  Sample  Shipment 

After  the  samples  are  sealed  and  labeled,  they  will  be  packaged  for  transport  to  the 
analytical  laboratory.  Samples  will  be  shipped  priority  overnight  via  Federal  Express*. 
The  following  packaging  and  labeling  procedures  will  be  followed: 

•  Package  sample  so  that  it  will  not  leak,  spill,  or  vaporize  from  its  container; 

•  Label  shipping  container  with: 

Sample  collector's  name,  address,  and  telephone  number; 

Laboratory's  name,  address,  and  telephone  number; 

Description  of  sample; 

Quantity  of  sample;  and 
Date  of  shipment. 

The  packaged  samples  will  be  delivered  to  the  laboratory  as  soon  as  possible  after 
sample  acquisition,  and  in  accordance  with  analytical  method-specific  holding  times. 

3.3.4  Chain-of-Custody  Control 

After  the  samples  have  been  collected,  chain-of-custody  procedures  will  be  followed 
to  establish  a  written  record  of  sample  handling  and  movement  between  the  sampling 
site  and  the  laboratory.  Each  shipping  container  will  have  a  chain-of-custody  form 
completed  in  triplicate  by  the  sampling  personnel.  One  copy  of  this  form  will  be  kept 
by  the  sampling  team  and  the  other  two  copies  will  be  sent  to  the  laboratory.  One  of 
the  laboratory  copies  will  become  a  part  of  the  permanent  record  for  the  sample  and 
will  be  returned  with  the  sample  analytical  results.  The  chain-of-custody  will  contain 
the  following  information: 

•  Sample  identification  number; 

•  Sample  collector's  printed  name  and  signature; 

•  Date  and  time  of  collection; 
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•  Place  and  address  of  collection; 

•  Sample  matrix; 

•  Analyses  requested; 

•  Signatures  of  individuals  involved  in  the  chain  of  possession;  and 

•  Inclusive  dates  of  possession. 

The  chain-of-custody  documentation  will  be  placed  inside  the  shipping  container  so 
that  it  will  be  immediately  apparent  to  the  laboratory  personnel  receiving  the  container, 
but  will  not  be  damaged  or  lost  during  transport.  The  shipping  container  will  be  sealed 
so  that  it  will  be  obvious  if  the  seal  has  been  tampered  with  or  broken. 

3.3.5  Sampling  Records 

In  order  to  provide  complete  documentation  of  the  sampling  event,  detailed  records 
will  be  maintained  by  the  Parsons  ES  field  scientist.  At  a  minimum,  these  records  will 
include  the  following  information: 

•  Sample  location  (facility  name); 

•  Sample  identification; 

•  Sample  location  map  or  detailed  sketch; 

•  Date  and  time  of  sampling; 

•  Sampling  method; 

•  Field  observations  of 

Sample  appearance, 

Sample  odor; 

•  Weather  conditions; 

•  Sampler's  identification; 

•  Any  other  relevant  information. 

3.4  LABORATORY  ANALYSES 

Laboratory  analyses  will  be  performed  by  the  designated  laboratory  on  all  soil 
samples  and  the  required  QA/QC  samples  (see  Section  3.5  and  Section  5).  Soil 
samples  will  by  analyzed  by  USEPA  analytical  method  8020  for  aromatic  volatile 
organic  compounds  (including  MTBE),  and  selected  samples  will  be  analyzed  by 
USEPA  analytical  method  8270B  for  polynuclear  aromatic  hydrocarbons  (PAHs),  and 
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total  recoverable  petroleum  hydrocarbons  (TRPH)  using  Method  FL-PRO.  In  addition 
to  these  three  methods,  selected  soil  samples  will  also  be  analyzed  for  total  organic 
carbon  (TOC)  by  method  SW  9060M.  All  containers,  preservatives,  and  shipping 
requirements  will  be  consistent  with  the  laboratory  protocol.  Laboratory  personnel  will 
specify  any  additional  QC  samples  r^uired.  Shipping  containers,  ice  chests  with 
adequate  padding,  and  cooling  media  will  be  sent  by  the  laboratory  to  the  site. 

3.5  QUALITY  ASSURANCE/QUALITY  CONTROL  SAMPLES 

As  a  check  on  the  quality  of  field  sampling  activities  (sampling,  containerization, 
shipment,  and  handling)  QA/QC  trip  blanks,  field  blanks,  equipment  rinseate  samples, 
and  field  replicates  will  be  sent  to  the  laboratory.  QA/QC  sampling  will  include 
replicates  for  soil  samples  (frequency  of  10  percent),  rinseate  samples  (frequency  of  10 
percent),  and  a  trip  blank  for  each  individual  shipping  cooler  sent  to  the  Malytical 
laboratory  containing  samples  for  volatile  organic  compound  (VOC)  an^ysis.  The 
procedures  for  the  collection  of  field  QA/QC  samples  are  discussed  in  Section  5  of  this 
SAP.  Laboratory  QA/QC  procedures  will  include  one  matrix  spike  analysis,  one 
laboratory  control  sample,  and  one  laboratory  blank  sample  test  for  each  specific 
analysis  requested. 

3.6  MANAGEMENT  OF  SOIL  RESIDUALS 

Soil  cuttings  and  excess  soil  samples  will  be  placed  in  US  Department  of 
Transportation  (DOT)-approved  55-gallon  drums.  Drums  will  be  labeled  with  the  site 
name,  drilling  date,  and  borehole  number.  Parsons  ES  will  coordinate  with  Homestead 
ARB  to  dispose  of  the  soil  and  drums  in  an  approved  manner. 

3.7  EQUIPMENT  DECONTAMINATION  PROCEDURES 

Water  to  be  used  in  equipment  cleaning  will  be  obtained  from  one  of  the  Base's 
onsite  water  supplies.  Base  personnel  will  assist  Parsons  ES  field  personnel  in  locating 
a  suitable  source.  Water  use  approval  will  be  verified  by  contacting  the  appropriate 
facility  personnel.  Only  potable  water  will  be  used  for  decontamination.  If  the  quality 
of  the  water  source  is  questionable,  then  a  decontamination  water  field  blank  will  be 
collected  for  laboratory  analysis.  The  procedures  for  the  collection  of  the 
decontamination  water  blank  are  described  in  Section  5.  The  Parsons  ES  field  scientist 
will  make  the  final  determination  as  to  the  suitability  of  site  water  for  these  activities. 

Prior  to  arriving  at  the  site,  and  between  each  borehole  installation,  the  drill  rig 
augers  and  bits,  rods,  samplers,  tools  and  other  downhole  equipment  will  be 
decontaminated  at  a  designated  location.  The  decontamination  fluids  will  be  stored  in 
55-gallon  DOT-approved  drums  for  proper  treatment  and  disposal.  All  down-hole 
sampling  tools  will  be  cleaned  between  boreholes  with  a  clean  water/phosphate-free 
detergent  mix  followed  by  a  clean  water  rinse.  All  surfaces  that  contact  the  soil 
samples  (i.e.,  split-spoon  sampler)  will  be  cleaned  between  each  soil  sample  within  a 
borehole.  Materials  that  cannot  be  cleaned  to  the  satisfaction  of  the  Parsons  ES  field 
scientist  will  not  be  used.  All  decontamination  activities  will  be  conducted  in  a  manner 
so  that  the  excess  water  will  be  controlled  and  not  allowed  to  flow  into  any  open 
borehole. 
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Fuel,  lubricants,  and  other  similar  substances  will  be  handled  in  a  manner  consistent 
with  accepted  safety  procedures  and  standard  operating  practices.  The  drill  rig  will  not 
be  allowed  onsite  unless  it  is  free  from  leaks  in  all  hydraulic  and  fuel  lines,  and  is  free 
of  any  exterior  oil  and  grease. 

Surface  runoff  such  as  miscellaneous  spills  and  leaks,  precipitation,  and  spilled 
decontamination  fluids  will  not  be  allowed  to  enter  any  boring.  Berms  around  the 
borehole  and  surficial  bentonite  packs,  as  appropriate,  will  be  used  to  prevent  cross¬ 
contamination. 

3.8  SURVEY  OF  BOREHOLE  LOCATIONS 

The  horizontal  locations  of  the  new  boreholes  will  be  located  by  Parsons  ES  field 
personnel  after  completion  of  sampling  procedures.  Horizontal  locations  will  be 
measured  relative  to  previously  installed  groundwater  wells  that  have  established 
coordinates  (i.e.,  previously  surveyed  by  a  register  surveyor).  Horizontal  distances 
will  be  recorded  to  the  nearest  0. 1  foot  by  measuring  the  distance  from  each  borehole 
to  three  established  locations  [monitoring  wells  or  other  previously  surveyed  lections 
(e.g.,  building  corners)  deemed  more  appropriate  by  field  personnel].  These  distances 
will  be  used  to  locate  each  borehole  on  any  additional  maps  generated  as  part  of  the 
risk-based  investigation.  At  the  discretion  of  the  site  manager,  selected  boreholes  may 
be  located  by  a  professional  surveyor.  Horizontal  coordinates  will  be  measured  to  the 
nearest  0.1  foot  using  the  incumbant  coordinate  system,  and  vertical  ground  surface 
elevations  will  be  measured  to  the  nearest  0.1  foot  relative  to  US  Geological  Survey 
(USGS)  benchmarks. 

3.9  BOREHOLE  ABANDONMENT 

Boreholes  will  be  abandoned  by  filling  them  with  bentonite  pellets  or  chips  to  the 
base  of  the  pavement.  The  bentonite  will  be  hydrated  in  place  with  potable  water  at  2- 
foot  intervals  to  ensure  proper  hydration  and  subsequent  sealing  of  the  borehole.  The 
concrete  or  asphalt  at  the  site  will  be  patched  with  ready-mix  concrete  or  asphalt  patch 
material  troweled  to  match  the  existing  grade. 
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SECTION  4 


MONITORING  WELL  INSTALLATION,  DEVELOPMENT,  AND 

GROUNDWATER  SAMPLING 


4.1  INTRODUCTION 

This  section  describes  the  scope  of  work  required  for  installing  new  groundwater 
monitoring  wells,  developing  newly  installed  groundwater  monitoring  wells,  and 
collecting  groundwater  samples  from  existing  and  new  monitoring  wells.  Sampling  of 
permenently  installed  new  and  existing  wells  will  be  completed  using  a  peris^tic  pump 
for  collection  of  all  chemical/geochemical  parameters.  If  the  groundwater  is  too  deep 
to  allow  use  of  a  peristaltic  pump  (e.g.,  deeper  than  20-25  feet  bgs),  then  an  alternate 
sampling  device  will  be  used.  Potential  alternate  sampling  devices  include  bailers  or  a 
Grundfos  Redi-Flo  II®  pump.  In  order  to  maintain  a  high  degree  of  QC  during  this 
sampling  event,  the  procedures  described  in  the  following  sections  will  be  followed. 

Development  and  groundwater  sampling  will  be  conducted  by  qualified  Parsons  ES 
scientists  and  technicians  trained  in  the  conduct  of  well  sampling,  records 
documentation,  and  chain-of-custody  procedures.  In  addition,  sampling  personnel  will 
have  thoroughly  reviewed  the  work  plan  and  this  site-specific  sampling  and  analysis 
plan  prior  to  sample  acquisition  and  will  have  a  copy  of  both  available  onsite  for 
reference. 

Activities  that  will  occur  during  groundwater  sampling  are  summarized  below: 

•  Assembly  and  preparation  of  equipment  and  supplies; 

•  Inspection  of  existing  wells,  including: 

Protective  cover,  cap  and  lock. 

External  surface  seal  and  pad, 

Well  stick-up,  cap,  and  datum  reference. 

Internal  surface  seal. 

Condition  of  any  dedicated  equipment,  if  present; 

•  Groundwater  sampling,  including: 

Water  level  measurements. 
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Visual  inspection  of  borehole  water, 

Well  purging, 

Sampling; 

•  Sample  preservation  and  shipment,  including: 

Sample  preparation  and  preservation,  as  appropriate, 

Onsite  measurement  of  physical  parameters. 

Sample  labeling. 

Sample  packaging  in  appropriate  shipping  containers; 

•  Completion  of  sampling  records; 

•  Completion  of  chain-of-custody  records;  and 

•  Sample  shipment  via  overnight  courier. 

Detailed  groundwater  water  sampling  and  sample  handling  procedures  are  presented 
in  following  sections. 

4.2  DEVELOPMENT  PROCEDURES 

Newly  installed  monitoring  wells  will  be  developed  prior  to  sampling  to  remove  fine 
sediments  and  introduced  fluids  from  the  portion  of  the  formation  adjacent  to  the 
screened  interval.  Development  of  monitoring  wells  will  be  accomplished  using  a 
peristaltic  pump  or  electric  submersible  pump  and,  if  necessary  to  obtain  acceptable 
water  clarity,  a  surging  device.  Monitoring  well  development  will  occur  a  minimum  of 
24  hours  prior  to  sampling. 

Development  will  continue  until  a  minimum  of  10  casing  volumes  have  been 
removed,  and  the  water  pH,  temperature,  and  specific  conductance  have  stabilized.  If 
the  development  water  is  still  turbid  after  removal  of  the  minimum  number  of  casing 
volumes,  development  will  continue  until  the  water  becomes  clear  or  the  turbidity  of 
the  water  produced  has  been  stable  after  the  removal  of  several  additional  casing 
volumes.  In  low-yield  wells  that  go  dry  during  development,  development  activity  will 
be  staged  over  a  period  of  time  to  allow  water  to  refill  the  well  bore.  In  the  event  that 
the  minimum  number  of  casing  volumes  cannot  be  removed,  the  water  volume 
recovered  and  the  deficiency  will  be  noted  in  the  development  records. 

A  development  record  will  be  maintained  for  each  monitoring  point  and  well.  The 
development  record  will  be  completed  in  the  field  by  the  field  scientist.  Figure  4. 1  is 
an  example  of  a  development  record  used  for  similar  well  installations.  Development 
records  will  include: 
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Page _ of. 


.Job  Number: 

Location: _ _ _ 

Well  Number _ 

Pre-Development  Information 

Water  Level: 

Water  Characteristics 

Color _ 

Odor  None 


Job  Name: 

By - 

Measurement  Datum. 

Time  (Start): 


Weak 


Total  Depth  of  Well: 


Clear  Cloudy 
Moderate  Strong 


Any  Films  or  Immiscible  Material _ 

pH _ _  Temperature{oF  oC). 

Specific  Conductance(p.S/cm) _ 


Interim  Water  Characteristics 


Gallons  Removed 


Temperature  (oF  oC) 


Specific  Conductance()xS/cm) 


Post-Development  Information 


Water  Level: 


Approximate  Volume  Removed: 
Water  Characteristics 


Time  (Finish): 


Total  Depth  of  Well: 


Color _ _ _  Cleai 

Odor:  None  Weak  Modi 

Any  Films  or  Immiscible  Material _ 

pH _ _  Temperature(oF  oC) 

Specific  Conductance(p.S/cm) _ 


Clear  Cloudy 
Moderate  Strong 


Comments: 


FIGURE  4.1 

MONITORING  POINT 
DEVELOPMENT  RECORD 


PARSONS 

SNGINSEHING  SCiENCS,  INC. 

Denver,  Colorado 
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•  Monitoring  well  number; 

•  Date  and  time  of  development; 

•  Development  method; 

•  Monitoring  well  depth; 

•  Volume  of  water  produced; 

•  Description  of  water  produced; 

•  Post-development  water  level  and  monitoring  well  depth;  and 

•  Field  analytical  measurements,  including  pH  and  specific  conductivity. 

Development  waters  will  be  collected  and  transported  to  a  licensed  off-Base  disposal 
facility. 

4.3  GROUNDWATER  MONITORING  WELL  CONSTRUCTION  AND 
PREPARATION  FOR  SAMPLING 

4.3.1  Monitoring  Well  Installation 

At  each  well  location,  a  soil  borehole  will  be  drilled  and  sampled  as  described  in 
Section  3.2.  The  concrete  at  each  well  location  will  first  be  cored  with  a  12-inch 
diameter  core  barrel  to  provide  space  to  install  the  well  box.  Following  soil  sampling, 
each  well  borehole  will  be  reamed  usng  approximately  8-inch  diameter  hollow-stem 
augers.  The  groundwater  monitoring  wells  will  be  constructed  through  the  augers 
using  2.0-inch  ID,  flush-threaded.  Schedule  40  PVC  well  casing  and  screen.  The 
screens  will  consist  of  10-foot-long  sections  of  0.020-inch  factory-slotted  screen  with 
threaded  bottom  caps.The  annular  space  will  be  backfilled  with  clean,  6/20  silica  sand 
to  1  foot  above  the  top  of  the  screen.  An  approximately  2-foot  thick  layer  of  bentonite 
pellets  will  placed  on  top  of  the  sand  pack,  and  the  remainder  of  the  annular  space  will 
be  fillled  with  cement  grout.  The  top  of  the  casing  will  be  sealed  with  a  locking, 
watertight  cap.  The  surface  completion  will  consist  of  an  8-inch-diameter,  flush- 
mounted  well  box  set  in  a  concrete  collar  sloping  away  from  the  well  box  and  matching 
the  site  grade.  A  concrete  pad  that  slopes  away  from  the  well  will  be  constructed 
around  the  well  as  appropriate.  The  field  scientist  will  verify  and  record  the  total  depth 
of  the  monitoring  point,  the  lengths  of  all  casing  sections,  and  the  depth  to  the  top  of 
all  monitoring  well  completion  materials.  All  lengths  and  depths  will  be  measured  to 
the  nearest  0. 1  foot. 

4.3.2  Preparation  for  Sampling  New  and  Existing  Monitoring  Wells 

All  equipment  to  be  used  for  sampling  will  be  assembled  and  properly  cleaned  and 
calibrated  (if  required)  prior  to  the  beginning  of  the  sampling  event.  In  addition,  all 
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record  keeping  materials  will  be  gathered  prior  to  leaving  the  office.  A  brief 
organizational  meeting  will  be  held  to  ensure  proper  communication  between  project 
management  staff  and  field  personnel. 

4.4  EQUIPMENT  DECONTAMINATION 

All  portions  of  sampling  and  test  equipment  that  will  contact  the  sample  will  be 
thoroughly  cleaned  before  each  use.  This  equipment  may  include  water-level  probe 
and  cable,  test  equipment  for  onsite  use,  and  other  equipment  or  portions  thereof  that 
will  contact  the  samples.  The  following  decontamination  protocol  will  be  used: 

•  Clean  with  potable  water  and  phosphate-free  laboratory  detergent  (Liquinox®  or 
equivalent); 

•  Rinse  with  potable  water; 

•  Rinse  with  distilled  or  deionized  water; 

•  Rinse  with  isopropanol;  and 

•  Air  dry  the  equipment  prior  to  use. 

Submersible  pumps  used  for  purging  or  sampling  will  be  decontaminated  by  placing 
the  pump  and  discharge  hose  into  a  potable  water/laboratory  detergent  solution, 
washing  the  pump  and  discharge  hose  exterior,  and  pumping  the  solution  through  the 
pump  and  hose.  The  pump  and  hose  exterior  will  then  be  rinsed  with  potable  water, 
and  potable  water  will  be  pumped  throug  the  pump  and  hose  until  all  of  the  detergent 
solution  has  been  removed.  If  the  pump  will  be  used  for  sampling  only  (and  not  for 
purging  prior  to  sampling),  then  the  pump  and  hose  exterior  will  be  rinsed  with 
distilled  or  deionized  water,  and  the  pump  exterior  will  be  rinsed  with  isopropanol, 
then  air  dried. 

All  decontamination  fluids  will  be  temporarily  placed  in  55-gallon  DOT  approved 
containers  for  proper  disposal. 

Any  deviations  from  these  procedures  will  be  documented  in  the  field  scientist's 
field  notebook  and  on  the  groundwater  sampling  form.  If  pre-cleaned  dedicated 
sampling  equipment  is  used,  the  decontamination  protocol  specified  above  will  not  be 
required.  Laboratory-supplied  sample  containers  will  be  cleaned  and  sealed  by  the 
laboratory  and  therefore  will  not  ne^  to  be  cleaned  in  the  field.  Field/trip  blanks  and 
equipment  rinseate  samples  will  be  collected  to  ensure  that  all  containers  and  field 
equipment  are  free  of  contamination. 

4.5  EQUIPMENT  CALIBRATION 

As  required,  field  analytical  equipment  will  be  calibrated  according  to  the 
manufacturer's  specifications  prior  to  field  use.  This  applies  to  equipment  used  for 
onsite  chemical  measurements  such  as  pH,  electrical  conductivity,  and  temperature. 
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Additional  details  on  the  calibration  of  field  equipment  are  presented  in  Section  6  of 
this  SAP. 

4.6  SAMPLING  PROCEDURES 

Special  care  will  be  taken  to  prevent  contamination  of  the  groundwater  samples. 
The  two  primary  ways  in  which  sample  contamination  can  occur  are  through  contact 
with  improperly  cleaned  equipment  and  by  cross-contamination  through  insufficient 
decontamination  of  equipment  between  wells.  To  prevent  such  contamination,  the 
peristaltic  pump  and  water  level  probe  and  cable  used  to  determine  static  water  levels 
and  total  well  depth  will  be  thoroughly  cleaned  before  and  after  field  use  and  between 
uses  at  different  sampling  locations  according  to  the  procedures  presented  in  Section 
4.4.  In  addition  to  the  use  of  properly  cleaned  equipment,  a  clean  pair  of  new, 
disposable  nitrile  gloves  will  be  worn  each  time  a  different  well  or  station  is  sampled. 
New,  clean  tubing  will  be  used  for  the  peristaltic  pump.  If  other  types  of  pumps  or 
bailers  are  used,  then  they  will  be  dedicated  to  the  well  or  properly  decontaminated. 
Wells  will  be  sampled  sequentially  from  areas  suspected  to  be  least  contaminated  to 
areas  suspected  to  be  more  contaminated.  Plastic  will  be  placed  around  each  of  the 
wells  to  be  sampled  and  sampling  equipment  will  not  be  allowed  to  come  in  contact 
with  the  ground  surface  at  any  time  during  the  sampling  event. 

The  following  paragraphs  present  the  procedures  for  groundwater  sample  acquisition 
from  all  groundwater  sampling  locations.  These  activities  will  be  performed  in  the 
same  order  as  presented  below.  Exceptions  to  this  procedure  will  be  noted  in  the 
Parsons  ES  field  scientist's  field  notebook. 

4.6.1  Preparation  of  Location 

Prior  to  starting  the  sampling  procedure,  the  area  around  the  well  or  sampling 
location  will  be  cleared  of  foreign  materials,  such  as  brush,  rocks,  and  debris.  These 
procedures  will  prevent  sampling  equipment  from  inadvertently  contacting  debris 
around  the  monitoring  well.  New,  clean  plastic  will  be  placed  around  the  well  to 
prevent  the  contamination  of  both  the  ground  surface  and  any  equipment  that  may  come 
into  contact  with  the  ground  surface. 

4.6.2  Water  Level  and  Total  Depth  Measurements 

Prior  to  removing  any  water  from  new  monitoring  points  or  existing  wells,  the  static 
water  level  will  be  measured.  An  electrical  water  level  probe  will  be  used  to  measure 
the  depth  to  groundwater  below  the  datum  to  the  nearest  0.01  foot.  If  the  total  depth  of 
the  well  is  not  known  or  is  suspected  to  be  inaccurate,  total  well  depth  will  be 
measured  by  slowly  lowering  the  water  level  probe  to  the  bottom  of  the  well.  Total 
well  depth  will  be  measured  to  the  nearest  0.01  foot.  Total  depth  will  only  be 
measured  when  absolutely  necessary  to  minimize  the  amount  of  sediment  disturbance  in 
the  well.  Based  on  water  level  and  total  depth  information,  the  volume  of  water  to  be 
purged  from  the  well  can  be  calculated. 
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4.6.3  Well  Purging 


Both  conventional  purging. purging  and  micropurging  procedures  are  described  in 
this  subsection.  It  is  expected  that  conventional  purging  procedures  will  be  used  at 
Homestead  ARB  Site  SS-15A. 

4.6.3. 1  Conventional  Purging 

The  volume  of  water  contained  within  the  monitoring  well/point  casing  at  the  time 
of  sampling  will  be  calculated,  and  at  least  three  times  the  calculated  volume  will  be 
removed  from  the  well/point.  Purging  will  continue  until  the  meaured  field  parameters 
(see  below)  have  stabilized  (less  than  0.2  standard  pH  units  or  a  10-percent  change  for 
the  other  parameters  over  a  5-minute  period)  A  peristaltic  pump  will  be  used  for 
monitoring  well  and  monitoring  point  purging,  depth  and  volume  permitting,  and  a 
bailer  or  electric  submersible  pump  (e.g.,  a  Grundfos  Redi-Flo  II*  pump  or  Enviro- 
Tech®  ES  Series  battery-operated  purge  pump),  will  be  used  to  purge  all  monitoring 
wells  in  which  a  peristaltic  pump  cannot  be  us^.  All  purge  waters  will  be  collected 
for  proper  dispostd. 

If  a  monitoring  well/point  is  evacuated  to  a  dry  state  during  purging,  the  monitoring  . 
well/point  will  be  allowed  to  recharge,  and  the  sample  will  be  collected  as  soon  as 
sufficient  water  is  present  in  the  monitoring  well/point  to  obtain  the  necessary  sample 
quantity.  Sample  compositing  or  sampling  over  a  lengthy  period  by  accumulating 
small  volumes  of  water  at  different  times  to  obtain  a  sample  of  sufficient  volume  will 
not  be  allowed. 

DO  measurements  will  be  made  during  the  purging  process  using  a  meter  with  a 
downhole  oxygen  sensor  or  a  sensor  in  a  flow-through  cell.  Monitoring  wells/points 
will  be  purged  until  DO  levels  stabilize.  The  lowest  stable  DO  readings  will  be 
recorded. 

Because  the  pH,  temperature,  and  specific  conductance  of  a  groundwater  sample  can 
change  significantly  within  a  short  time  following  sample  acquisition,  these  parameters 
will  be  measured  in  the  field  in  unfiltered,  unpreserv^,  "fresh"  water  collected  using 
the  same  technique  as  the  samples  taken  for  laboratory  analyses.  The  measurements 
will  be  made  in  a  flow-through  cell.  The  measured  values  will  be  recorded  on  the 
groundwater  sampling  record. 

The  ORP  of  groundwater  is  an  indication  of  the  relative  tendency  of  a  solution  to 
accept  or  transfer  electrons.  Redox  reactions  in  groundwater  are  usually  biologically 
mediated;  therefore,  the  ORP  of  a  groundwater  system  depends  upon  and  influences 
rates  of  biodegradation.  ORPs  can  be  used  to  provide  real-time  data  on  the  location  of 
the  contaminant  plume,  especially  in  areas  undergoing  anaerobic  biodegradation.  The 
ORP  of  a  groundwater  sample  taken  inside  the  contaminant  plume  should  be  somewhat 
less  than  that  taken  in  an  upgradient  location. 

The  ORP  of  a  groundwater  sample  can  change  significantly  within  a  short  time 
following  sample  acquisition  and  exposure  to  atmospheric  oxygen.  As  a  result,  this 
parameter  will  be  measured  in  the  field  in  unfiltered,  unpreserved,  “fresh”  water 
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collected  by  the  same  technique  as  the  samples  taken  for  laboratory  analyses.  The 
measurements  will  be  made  in  a  flow  through  cell. 

4.6.3.2  Micropurging 

The  static  groundwater  inside  each  well  will  be  purged  using  a  peristaltic  pump.  The 
well  will  be  purged  at  a  very  low  flow  rate  [10  milliliters  per  minute  (ml/min)  to  1,000 
ml/min].  The  objective  of  micropurging  is  to  remove  a  small  volume  of  water  at  a  low 
flow  rate  from  a  discrete  portion  of  the  screened  interval  of  the  well  without  disturbing 
stagnant  water  within  the  casing.  Therefore,  the  well  purge  rate  must  never  be  greater 
than  the  recharge  rate  of  the  well.  During  purging,  the  water  level  in  the  well  will  be 
monitored  to  ensure  that  no  drawdown  in  the  well  occurs.  The  water  level  monitoring 
will  allow  the  sampling  technician  to  control  pumping  rates  to  minimize  drawdown.  As 
long  as  no  drawdown  is  observed  during  pumping,  it  may  be  assumed  that  the  low 
pumping  rate  within  the  discrete,  screened  portion  of  the  well  has  not  pulled  stagnant 
casing  water  into  the  sample. 

The  pH,  temperature,  ORP,  dissolved  oxygen,  and  specific  conductivity  will  be 
continuously  monitored  during  well  purging  using  a  flow-through  cell.  The  flow¬ 
through  cell  will  be  attached  directly  to  the  discharge  tubing  of  the  pump  using 
Teflon®-lined  polyethylene  tubing.  New  tubing  will  be  used  at  each  well.  Purging  will 
continue  until  the  parameters  have  stabilized  (less  than  0.2  standard  pH  units  or  a  10- 
percent  change  for  the  other  parameters  over  a  5-minute  period)  and  the  water  is  clear 
and  free  of  fines.  Research  conducted  on  low-flow  micropurging  has  found  that 
dissolved  oxygen  and  specific  conductance  readings  are  the  most  useful  field  indicator 
parameters  for  stabilization  of  background  water  chemistry  during  purging  (Barcelona, 
et.  al.,  1994).  The  research  also  concluded  that  stabilization  of  dissolved  oxygen  and 
specific  conductance  shows  some  correlation  to  stabilization  of  VOC  concentrations  in 
"formation"  waters. 

All  purge  water  will  be  placed  in  DOT-approved  55-gallon  drums  supplied  by  the 
Base.  The  Base  will  be  responsible  for  sampling,  laboratory  analysis,  and  arranging 
for  the  disposal  of  any  contaminated  or  potentially  contaminated  purge  and 
development  water. 

4.6.4  Sample  Extraction 

A  peristaltic  pump  with  new  tubing  for  each  well  will  be  used  to  extract 
groundwater  samples  from  wells  where  the  groundwater  depth  is  less  than  20  to  25  feet 
bgs.  All  sampling  equipment  will  be  gently  lowered  into  the  water  to  prevent  splashing 
and  extracted  gently  to  prevent  creation  of  an  excessive  vacuum  in  the  well.  The 
sample  will  be  transferr^  directly  to  the  appropriate  sample  container.  The  water 
should  be  carefully  poured  down  the  inner  walls  of  the  sample  bottle  to  minimize 
aeration  of  the  sample.  Sample  containers  for  VOC  analysis  will  be  filled  at 
approximately  200  ml/min  and  all  other  sample  collection  rates  will  not  exceed  400 
ml/min.  Samples  for  VOC  analysis  will  be  collected  after  the  well  has  been  purged 
and  after  all  field  sampling  parameters  have  been  recorded  at  the  well. 
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Unless  other  instructions  are  given  by  the  analytical  laboratory,  sample  containers 
will  be  completely  filled  so  that  no  air  space  remains  in  the  container.  Excess  water 
collected  during  sampling  will  be  placed  into  the  55-gallon  containers  used  for  well 
purge  waters  and  disposed  of  at  a  licensed,  off-Base  disposal  facility, 

4.7  ONSITE  CHEMICAL  PARAMETER  MEASUREMENT 

Because  many  chemical  parameters  of  a  groundwater  sample  can  change 
significantly  within  a  short  time  following  sample  acquisition,  these  parameters  will  be 
measured  in  the  field  using  Hach®  or  CHEMetrics*  test  kits.  The  following  discussion 
describes  the  field  procedures  for  obtaining  the  onsite  chemical  parameter 
measurements.  For  information  on  individual  instrument  calibration  procedures,  please 
refer  to  the  manufacture’s  calibration  procedure  for  the  instrument. 

Groundwater  quality  measurements  such  as  temperature,  pH,  specific  conductivity, 
dissolved  oxygen,  and  reduction/oxidation  (redox)  potential  will  be  continuously 
monitored  during  well  purging  using  a  flow-through  cell.  The  flow-through  cell  will 
be  attached  directly  to  the  discharge  tubing  of  the  pump.  A  new  piece  of  tubing  will 
be  used  for  each  well.  All  groundwater  quality  measuring  equipment  will  be 
decontaminated  following  the  procedures  described  in  Section  4.4.  The  groundwater 
quality  measuring  equipment  will  be  calibrated  between  each  well  following  the 
manufacturer's  recommended  calibration  procedures.  The  measurements  observed 
immediately  before  groundwater  sampling  begins  will  be  considered  the  final 
measurements  for  the  sample,  and  will  be  recorded  in  the  field  notebook  and  on  the 
point-specific  sampling  form. 

Groundwater  quality  measurements  such  as  nitrate,  nitrite,  manganese,  ferrous  iron, 
sulfate,  sulfide,  and  alkalinity  will  be  measured  in  the  field  using  HACH*  or 
CHEMetrics®  field  analysis  methods.  All  appropriate  equipment  and  glassware 
associated  with  the  field  analysis  of  groundwater  samples  will  be  decontaminated 
following  the  procedures  described  in  Section  4,4.  Groundwater  samples  for  these 
measurements  will  be  collected  after  all  sample  containers  for  laboratory  analyses  have 
been  filled.  Two  250-ml  bottles  of  groundwater  will  be  collected  and  capp^  for  field 
analysis.  The  field  analysis  of  groundwater  samples  should  begin  imm^iately  after 
collection.  Direct  sunlight,  contact  with  air,  and  high  temperatures  may  greatly  affect 
the  concentrations  of  the  analytes  in  question.  If  possible,  analyses  will  be  run  indoors, 
and  groundwater  samples  will  be  capped  and  stored  in  a  cooler  with  a  temperature 
maintained  at  4°C  when  not  in  use.  Duplicate  analyses  will  be  run  at  a  frequency  of  25 
percent,  or  one  duplicate  sample  for  every  four  field  analyses.  One  blank  (distilled 
water)  analysis  will  be  performed  for  each  sampling  round. 

4.8  LABORATORY  SAMPLE  HANDLING 

This  section  describes  the  handling  of  samples  to  be  analyzed  by  the  fixed-based 
laboratory  from  the  time  of  sampling  until  the  samples  arrive  at  the  laboratory. 
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4.8.1  Sample  Container  and  Labels 


Sample  containers  and  appropriate  container  lids  will  be  provided  by  the  laboratory. 
The  sample  containers  will  be  filled  as  described  in  Section  4.6.4,  and  the  container 
lids  will  be  tightly  closed.  Container  lids  will  not  be  removed  at  any  time  prior  to 
sample  collection.  The  sample  label  will  be  firmly  attached  to  the  container  side,  and 
the  following  information  will  be  legibly  and  indelibly  written  on  the  label: 

•  Facility  name; 

•  Sample  identification; 

•  Sample  type  (groundwater,  surface  water,  etc.); 

•  Sampling  date; 

•  Sampling  time; 

•  Preservatives  added;  and 

•  Sample  collector's  initials. 

4.8.2  Sample  Preservation 

The  laboratory  will  add  any  necessary  chemical  preservatives  prior  to  shipping  the 
containers  to  the  site.  Samples  will  be  properly  prepared  for  transportation  to  the 
laboratory  by  placing  the  samples  in  a  cooler  containing  ice  to  maintain  a  shipping 
temperature  of  4‘’C. 

4.8.3  Sample  Shipment 

After  the  samples  are  sealed  and  labeled,  they  will  be  packaged  for  transport  to  the 
analytical  laboratory.  Samples  will  be  shipped  priority  overnight  via  Federal  Express®. 
The  following  packaging  and  labeling  proc^ures  will  be  followed: 

•  Package  sample  so  that  it  will  not  leak,  spill,  or  vaporize  from  its  container; 

•  Label  shipping  container  with: 

Sample  collector’s  name,  address,  and  telephone  number; 

Laboratory's  name,  address,  and  telephone  number; 

Description  of  sample; 

Quantity  of  sample;  and 
Date  of  shipment. 
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The  packaged  samples  will  be  delivered  to  the  laboratory  as  soon  as  possible  after 
sample  acquisition,  and  within  method-specific  holding  times. 

4.8.4  Chain-of-Custody  Control 

After  the  samples  have  been  collected,  chain-of-custody  procedures  will  be  followed 
as  described  in  Section  3.4.4. 

4.8.5  Sampling  Records 

In  order  to  provide  complete  documentation  of  the  sampling  event,  detailed  records 
will  be  maintained  by  the  Parsons  ES  field  hydrogeologist.  At  a  minimum,  these 
records  will  include  the  following  information: 

•  Sample  location  (facility  name); 

•  Sample  identification; 

•  Sample  location  map  or  detailed  sketch; 

•  Date  and  time  of  sampling; 

•  Sampling  method; 

•  Field  observations  of 

Sample  appearance. 

Sample  odor; 

•  Weather  conditions; 

•  Water  level  prior  to  purging; 

•  Total  well  depth; 

•  Approx  Purge  volume; 

•  Water  level  after  purging; 

•  Well  condition; 

•  Sampler's  identification; 

•  Field  measurements  of  pH,  temperature,  and  specific  conductivity;  and 

•  Any  other  relevant  information. 
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Groundwater  sampling  activities  will  be  recorded  on  a  groundwater  sampling  form 
or  in  the  field  scientist’s  field  notebook.  Figure  4.2  shows  an  example  of  the 
groundwater  sampling  record. 

4.9  LABORATORY  ANALYSES 

Laboratory  analyses  will  be  performed  on  all  groundwater  samples  and  the  required 
QA/QC  samples  (see  Section  4.10).  The  analytical  methods  are  listed  in  the  Work 
Plan.  Prior  to  sampling,  arrangements  will  be  made  with  the  laboratory  to  provide  a 
sufficient  number  of  appropriate  sample  containers  for  the  samples  to  be  collected.  All 
containers,  preservatives,  and  shipping  requirements  will  be  consistent  with  laboratory 
protocol. 

Laboratory  personnel  will  specify  any  additional  QC  samples  and  prepare  bottles  for 
all  samples.  For  samples  requiring  chemical  preservation,  preservatives  will  be  added 
to  containers  by  the  laboratory  prior  to  shipping.  Shipping  containers  with  adequate 
padding  and  cooling  media  will  be  sent  by  the  laboratory  to  the  site.  Sampling 
personnel  will  fill  the  sample  containers  and  return  the  samples  to  the  laboratory. 

4.10  QUALITY  ASSURANCE/QUALITY  CONTROL  PROCEDURES  AND 
SAMPLING 

Field  QA/QC  samples  for  groundwater  sampling  will  include  collection  of  field 
duplicates;  equipment  rinseate  samples,  and  trip/field  blanks;  other  QA/QC  proc^ures 
include  decontamination  of  the  water  level  probe,  use  of  analyte-appropriate  containers, 
and  chain-of-custody  procedures  for  sample  handling  and  tracking.  All  samples  to  be 
transferred  to  the  analytical  laboratory  for  analysis  will  be  clearly  labeled  to  indicate 
sample  number,  location,  matrix  (e.g.,  groundwater),  and  analyses  requested.  Samples 
will  be  preserved  in  accordance  with  the  analytical  methods  to  be  used,  and  water 
sample  containers  will  be  packaged  in  coolers  with  ice  to  maintain  an  approximate 
temperature  of  4'’C. 

All  field  sampling  activities  will  be  recorded  in  a  bound,  s^uentially  paginated  field 
notebook  in  permanent  ink.  All  sample  collection  entries  will  include  the  date,  time, 
sample  locations  and  numbers,  notations  of  field  observations,  and  the  sampler's  name 
and  signature. 

Groundwater  QA/QC  sampling  frequency  for  equipment  rinseate  samples  will  be  10 
percent  or  one  sample  for  every  ten  wells/locations  sampled.  In  the  event  that  less  than 
10  wells  will  be  sampled  in  an  event,  a  minimum  of  one  sample  will  be  collected.  A 
ten  percent  frequency  (one  sample  for  every  10  environmental  samples  collected)  also 
applies  to  field  duplicates.  One  trip  will  be  sent  with  each  sample  shipment.  One  field 
blank  will  be  collected  during  the  field  sampling  event.  The  procedures  for  the 
collection  of  field  QA/QC  samples  are  describ^  in  Section  5.  The  laboratory  should 
plan  to  conduct  one  matrix  spike  analysis,  one  laboratory  control  sample,  and  one 
laboratory  blank  test  for  each  specific  analysis  requested. 
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FIGURE  4.2 

GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Homestead  ARB 
Sampling  Dates  _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL _ 

REASON  FOR  SAMPLING:  pC]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING; _ at _ a.m./p.m. 

SAMPLE  COLLECTED  BY; _  of  Parsons  ES 

WEATHER:  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe); _ 


(Identification) 


MONITORING  WELL  CONDITION; 

(  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS; _ ^ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEHCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH _ _FT.  BELOW  DATUM 

Measured  with:  _ _ _ _ 

WATER  DEPTH _ FT.  BELOW  DATUM 

Measured  with: _ _ _ _ _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ _ _ 

Odor; _ — 

Other  Comments: _ — 

4  [  ]  WELL  EVACUATION: 

Method; _ — 

Volume  Removed: _ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  _ _ _ 

Other  comments: _ _ _ 
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FIGURE  4.2  (cont.) 

Groundwater  Sampling  Record 

Monitoring  Well  No. _ (Continued) 

5[]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  ]  Pump,  type: _ 

[  ]  Other,  describe: _ 

Sample  obtained  is  PQ  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

Measured  with 

Temp  (°C) 

pH 

Cond  (M-S/cm) 

DO  (mg/L) 

Redox  (mV) 

gallons  purged 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):. 


8[  ] 


9[  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method. 

Method 


[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method 


Containers;. 

Containers:. 

Containers; 


Containers:. 

Containers:. 

Containers;. 

Containers: 


CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 
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4.11  SURVEYING  OF  MONITORING  WELLS 

All  newly-installed  monitoring  wells  will  be  located  by  a  professional  surveyor. 
Horizontal  coordinates  will  be  measured  to  the  nearest  0.1  foot  using  the  incumbant 
coordinate  system,  and  elevations  of  the  top  of  the  PVC  well  casing  and  the  ground 
surface  adjacent  to  the  well  will  be  measured  to  the  nearest  0.01  foot  relative  to  US 
Geological  Survey  (USGS)  benchmarks.  The  survey  will  tie  into  at  least  one  existing 
monitoring  well  and  one  prominent  cultural  feature  (e.g.,  building  comer  or  road 
intersection). 
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SECTION  5 

FIELD  QUALITY  ASSURANCE/QUALITY  CONTROL  SAMPLES 


As  a  check  on  field  sampling,  QA/QC  samples  will  be  collected  during  each 
sampling  event.  Definitions  for  field  QA/QC  samples  are  presented  below. 

5.1  FIELD  DUPLICATES 

A  field  duplicate  is  defined  as  two  or  more  samples  collected  independently  at  the 
same  sampling  location  during  a  single  act  of  sampling.  Soil  and  sediment  samples  are 
divided  into  two  equal  parts  (replicates)  for  analysis.  Field  duplicates  will  be 
indistinguishable  from  other  samples  by  the  laboratory.  Each  of  the  field  duplicates 
will  be  uniquely  identified  with  a  coded  identifier,  which  will  be  in  the  same  format  as 
other  sample  identifiers.  Duplicate  sample  results  are  used  to  assess  the  precision  of 
the  sample  collection  process.  During  the  collection  of  VOC  samples,  compositing 
should  not  be  perform^  due  to  the  potential  for  target  compound  loss.  Ten  percent  of 
all  field  samples  will  be  field  duplicates. 

5.2  FIELD  BLANKS 

The  field  blank  is  used  to  indicate  potential  contamination  by  VOCs  during  sample 
collection  activities.  A  field  blank  will  consist  of  a  sample  of  distilled/deionized  water 
poured  into  a  laboratory-supplied  sample  container  at  the  sampling  site  while  sampling 
activities  are  underway.  The  container  is  sealed  in  the  field  and  handled/transport^  as 
a  normal  sample. 

5.3  TRIP  BLANKS 

The  trip  blank  is  used  to  indicate  potential  contamination  by  VOCs  during  sample 
collection,  shipping,  handling,  and  extraction.  A  trip  blank  will  consist  of  a  sample  of 
distilled/deionized  water  poured  into  a  laboratory-supplied  sample  container  at  the 
laboratory,  transported  to  the  sampling  site,  and  returned  to  the  laboratory  with  the 
volatile  organics  samples.  The  blank  is  placed  in  each  cooler  containing  water  or  soil 
matrix  VOC  samples  returning  to  the  laboratory  for  analysis.  The  trip  blank  is  not 
opened  until  analysis  in  the  laboratory  with  the  corresponding  site  samples. 

5.4  EQUIPMENT  RINSEATE  BLANKS 

Equipment  rinseate  blanks  consist  of  distilled  or  deionized  water  poured  into  or 
pumped  through  the  sampling  device  following  decontamination.  The  rinseate  is 
transferred  to  an  appropriate  sample  bottle  for  the  analysis  and  transported  to  the 
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laboratory.  The  equipment  rinseate  samples  are  analyzed  for  the  same  laboratory 
parameters  as  the  site  samples.  Equipment  blanks  are  us^  to  measure  to  contamination 
introduced  to  a  sample  set  from  improperly  decontaminated  sampling  equipment.  Five 
percent  of  all  field  samples  will  be  equipment  rinseate  samples. 

5.5  DECONTAMINATION  WATER  BLANK 

A  decontamination  water  blank  is  designed  to  check  the  purity  of  potable  water  used 
for  equipment  decontamination  during  the  field  operation.  Decontamination  water 
blanks  will  be  collected  at  the  discretion  of  the  field  scientist.  If  the  decontamination 
water  is  of  questionable  purity,  then  a  blank  sample  will  be  collected.  Decontamination 
water  blanks  are  collect^  by  filling  the  appropriate  sample  container  directly  from  the 
potable  water  source.  Decontamination  water  blanks  are  labeled,  preserved,  handled, 
and  shipped  in  the  same  manner  as  an  environmental  water  sample.  The  blank  will  be 
analyzed  for  the  same  analytes  and  parameters  as  the  environmental  samples. 
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SECTION  6 

FIELD  DATA  REDUCTION,  VALIDATION,  AND  REPORTING 


The  following  sections  describe  field  analytical  instrumentation  calibration,  and  field 
data  reporting,  validation,  reduction,  and  review. 

6.1  CALIBRATION  PROCEDURES  AND  FREQUENCY  FOR  FIELD  TEST 
EQUIPMENT 

Instruments  and  equipment  used  to  gather,  generate,  or  measure  environmental  data 
in  the  field  will  be  calibrated  with  sufficient  frequency  and  in  such  a  manner  that 
accuracy  and  reproducibility  of  results  are  consistent  with  the  manufacturer's 
specifications.  Field  instruments  may  include  a  soil  gas  Gas  Tech  multi-gas  meter, 
field  GC,  pH  meter,  digital  thermometer,  O2/CO2  meter,  TVH  meter,  specific 
conductivity  meter,  dissolved  oxygen  meter,  oxidation  reduction  potential  meter,  and 
Hach®  spectrophotometer.  A  summary  of  c^ibration  frequency  and  acceptance  criteria 
is  presented  in  Table  6.1. 

6.2  FIELD  DATA  REDUCTION 

During  processing  of  field  data,  validation  checks  will  be  performed  by  individuals 
designated  by  the  project  manager.  The  purpose  of  these  checks  is  to  identify  outliers; 
that  is,  data  which  do  not  conform  within  two  standard  deviations  to  the  pattern 
established  by  other  observations.  The  Students  "t"  test  will  be  used  to  identify  outliers 
when  the  total  number  of  samples  is  less  than  31,  and  the  normal  distribution  will  be 
used  to  identify  others  when  the  total  number  of  samples  is  greater  than  31.  Although 
outliers  may  be  the  result  of  transcription  errors  or  instrument  breakdowns,  they  may 
also  be  manifestations  of  a  greater  degree  of  spatial  or  temporal  variability  than 
expected.  Therefore,  after  an  outlier  has  been  identified,  a  decision  must  be  made 
concerning  its  further  use.  Obvious  mistakes  in  data  will  be  corrected  when  possible, 
and  the  corrected  values  will  be  inserted.  If  the  correct  value  cannot  be  obtained,  the 
datum  may  be  excluded.  An  attempt  will  be  made  to  explain  the  existence  of  the 
outlier.  If  no  plausible  explanation  can  be  found  for  the  outlier,  it  may  be  excluded, 
and  a  note  to  that  effect  will  be  included  in  the  report.  Also,  an  attempt  will  be  made 
to  determine  the  effect  of  the  outlier  both  when  included  in  and  when  excluded  from 
the  data  set,  and  the  results  will  be  discussed  in  the  report.  In  addition,  the  data  will  be 
compared  against  those  obtained  in  previous  investigations  (where  available)  and 
against  applicable  standards  and  guidelines. 
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TABLE  6.1  (Continued) 

FIELD  SCREENING  METHODS  ANALYTICAL  PROTOCOL 
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TABLE  6.1  (Continued) 

FIELD  SCREENING  METHODS  ANALYTICAL  PROTOCOL 
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TABLE  6.1  (Continued) 

FIELD  SCREENING  METHODS  ANALYTICAL  PROTOCOL 
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FIELD  SCREENING  METHODS  ANALYTICAL  PROTOCOL 
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6.3  REVIEW  OF  FIELD  RECORDS 


All  field  records  are  evaluated  for  the  following: 

Completeness  of  field  records.  The  check  of  field  record  completeness  will  ensure 
that  all  requirements  for  field  activities  have  been  fulfilled,  complete  records  exist  for 
each  field  activity,  and  that  the  procedures  specified  in  the  SAP  (or  approved  as  field 
change  requests)  were  implemented.  Field  documentation  will  ensure  sample  integrity 
and  provide  sufficient  technical  information  to  recreate  each  field  event.  The  results  of 
the  completeness  check  will  be  documented,  and  environmental  data  affected  by 
incomplete  records  will  be  identified  in  the  technical  report. 

Identification  of  valid  samples.  The  identification  of  valid  samples  involves 
interpretation  and  evaluation  of  the  field  records  to  detect  problems  affectmg  the 
representativeness  of  environmental  samples.  For  example,  field  records  can  indicate 
whether  a  well  is  properly  constructed  or  if  unanticipated  environmental  conditions 
were  encountered  during  construction.  The  lithologic  and  geophysical  logs  may  be 
consulted  to  determine  if  a  well  is  screened  only  in  the  water-bearing  zone  of  concern. 
Records  also  should  note  sample  properties  such  as  clarity,  color,  odor,  etc. 
Photographs  may  show  the  presence  or  absence  of  obvious  sources  of  potential 
contamination,  such  as  operating  combustion  engines  near  a  well  during  sampling. 
Judgments  of  sample  validity  will  be  documented  in  the  technical  report,  and 
environmental  data  associated  with  poor  or  incorrect  field  work  will  be  identified. 

Correlation  of  data.  The  results  of  field  tests  obtained  from  similar  areas  will  be 
correlated.  For  example,  soil  gas  TVH  readings  and  VOC  analysis  results  may  be 
correlated.  The  findings  of  these  correlations  will  be  documented,  and  the  significance 
of  anomalous  data  will  be  discussed  in  the  technical  report. 

Identification  of  anomalous  field  test  data.  Anomalous  field  data  will  be 
identified  and  explained  to  the  extent  possible.  For  example,  a  water  temperature  for 
one  well  that  is  significantly  higher  than  any  other  well  temperature  in  the  same  aquifer 
will  be  explained  in  the  technical  report. 

Accuracy  and  precision  of  field  data  and  measurements.  The  assessment  of  the 
quality  of  field  measurements  will  be  based  on  instrument  calibration  records  and  a 
review  of  any  field  corrective  actions.  The  accuracy  and  precision  of  field 
measurements  will  be  discussed. 

Field  record  review  is  an  ongoing  process.  Field  team  leaders  will  be  responsible 
for  ensuring  that  proper  documentation  is  recorded  during  each  site's  sampling 
activities. 

6.4  FIELD  DATA  VALIDATION  AND  REPORTING 

The  contractor  analyst  will  review  100  percent  of  all  screening  data  prior  to 
reporting.  Screening  data  will  constitute  all  analytical  method  results  from  analyses 
performed  in  the  field  laboratory  environment.  The  contractor  will  determine  if  their 


6-7 


I:\PROJECTS\73 1298\2.DOC 


data  quality  objectives  (DQOs)  for  field  data  have  been  met,  and  also  will  calculate  the 
percent  complete  (PC)  for  field  data  results. 

At  a  minimum,  the  review  of  screening  data  will  focus  on  the  following  topics: 

•  Holding  times; 

•  Method  blanks; 

•  Field  instrumentation  detection  limits; 

•  Analytical  batch  control  records  including  calibrations,  and  spike  recoveries;  and 

•  Flag  all  results  with  an  “S”  to  denote  sample  results  from  field  screening  versus 
fixed  laboratory  results. 

Field  data  will  be  validated  using  four  different  procedures,  as  described  below: 

•  Routine  checks  (e.g.,  looking  for  errors  in  identification  codes)  will  be  made 
during  the  processing  of  data. 

•  Internal  consistency  of  a  data  set  will  be  evaluated.  This  step  will  involve 
plotting  the  data  and  testing  for  outliers. 

•  Checks  for  consistency  of  the  data  set  over  time  will  be  performed.  This  can  be 
accomplished  by  comparing  data  sets  against  gross  upper  limits  obtained  from 
historical  data  sets,  or  by  testing  for  historical  consistency.  Anomalous  data  will 
be  identified. 

•  Checks  may  be  made  for  consistency  with  parallel  data  sets.  An  example  of  such 
a  check  would  be  comparing  data  from  the  same  region  of  the  aquifer  or  volume 
of  soil. 
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SECTION  7 

FIXED-BASE  LABORATORY  ANALYTICAL  PROCEDURES 


Application  of  a  specific  analytical  method  depends  on  the  sample  matrix  and  the 
analytes  to  be  identified.  Methods  for  each  of  the  parameters  likely  to  be  included  in 
the  analytical  program,  as  well  as  detection  limits,  are  discussed  in  the  following 
subsections.  All  analytical  methods  are  USEPA  approved. 

7.1  ANALYTICAL  METHODS 

Analytical  procedures  will  follow  the  established  USEPA  and/or  American  Society 
for  Testing  and  Materials  (ASTM)  methods  as  recommended  by  AFCEE  wherever  such  . 
methods  exist  for  a  specified  analyte.  All  approved  methods  are  presented  in  Table  7.1. 
The  referenced  methods  are  defined  in  the  following  documents: 

•  USEPA  (1983j  Methods  for  Chemical  Analysis  ofV/ater  and  Wastes,  EPA  600/4- 
79-020. 

•  USEPA  (1995)  Test  Methods  for  Evaluating  Solid  Waste,  Physical  and  Chemical 
Methods,  SW846,  3rd  Edition  ,  Update  IIB. 

•  American  Society  for  Testing  and  Materials  Methods  (ASTM,  1995). 

One  additional  analytical  method  that  may  be  used  is  the  Florida  TRPH  method  FL- 
PRO.  Applicable  guidance  and  specifications  issued  for  this  method  by  the  FDEP  will 
be  follow^. 

7.1.2  Detection  and  Quantitation  Limits 

This  section  describes  the  terms,  definitions,  and  formulas  that  will  be  used  for 
detection  and  quantitation  limits. 

7.1.3  Instrument  Detection  Limit 

The  instrument  detection  limit  (IDL)  reflects  the  instrument  operating  efficiency,  not 
sample  preparation  or  concentration/dilution  factors.  The  IDL  is  operationally  defined 
as  three  times  the  standard  deviation  of  seven  replicate  analyses  of  the  lowest 
concentration  that  is  statistically  different  from  a  blank.  This  represents  99-percent 
confidence  that  the  signal  identified  is  the  result  of  the  presence  of  the  analyte,  and  not 
random  noise. 
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7.1.4  Method  Detection  Limit 

The  method  detection  limit  (MDL)  is  the  lowest  concentration  at  which  a  specific 
analyte  in  a  matrix  can  be  measured  and  reported  with  99-percent  confidence  that  the 
analyte  concentration  is  greater  than  zero.  MDLs  are  experimentally  determined  and 
verified  for  each  target  analyte  of  the  methods  in  the  sampling  program.  The 
laboratory  will  determine  MDLs  for  each  analyte  and  matrix  type  prior  to  analysis  of 
project  samples.  MDLs  are  based  on  the  results  of  seven  matrix  spikes  at  the  estimated 
MDL,  and  are  statistically  calculated  in  accordance  with  the  Title  40,  Code  of  Federal 
Regulations  Part  136  (40  CFR  136).  The  standard  deviation  of  the  seven  replicates  is 
determined  and  multiplied  by  3.14  (i.e.,  the  99-percent  confidence  interval  from  the 
one-sided  Students  T-test).  MDLs  must  be  determined  annually  as  a  minimum.  The 
MDLs  to  be  used  are  intended  to  allow  that  both  nondetects  and  detects  will  be  usable 
to  the  fullest  extent  possible  for  the  project. 

7.1.5  Project  Reporting  Limit 

To  define  analytical  data  reporting  limits  that  meet  project  DQOs,  potential  risk- 
based  screening  criteria  were  identified.  State-specified  “clean  closure”  concentrations, 
risk-based  preliminary  remediation  goals  (PRGs),  regulatory  concentrations,  or  other 
relevant  soil,  groundwater,  and  surface  water  action  levels  will  be  reviewed  to  identify 
the  most  stringent  comparison  criteria  for  each  matrix  likely  to  be  applicable.  The 
project  reporting  limits  (PRLs),  listed  as  the  practical  quantitation  limits  (PQL)  in 
Table  7.1,  will  be  reviewed  in  comparison  to  the  risk-based  screening  criteria.  Project 
reporting  limits  are  those  published  in  the  current  AFCEE  QAPP  Version  2.0  (1997) 
and  by  the  FDEP  (for  Florida  TRPH  method  FL-PRO),  or  as  established  historically 
by  the  laboratory  when  not  available  in  the  AFCEE  QAPP.  If  state  regulatory 
guidance  standards  for  analytical  method  reporting  limits  are  lower  than  the  PQLs  listed 
in  Table  7.1,  then  the  state-required  limits  will  supersede  the  PQLs  in  Table  7.1. 

The  PRL  is  equivalent  to  the  current  PQL  guidance  listed  in  the  AFCEE  (1996) 
QAPP.  Because  the  project  remediation  goals  are  developed  for  risk-based  site  closure, 
all  sample  results  will  be  the  reported  at  or  above  the  MDL  for  each  analyte.  All 
results  above  the  MDL  but  below  the  PQL  will  be  qualified  in  the  data  deliverable  from 
the  laboratory  with  a  “FJ”  flag.  The  “FJ”  flag  will  denote  the  sample  result  as  below 
the  PQL  (see  Section  7.6.2).  Where  practical,  MDLs  must  be  lower  than  the  risk- 
based  criterion  determined  for  the  project.  Laboratories  must  verify  the  PRLs  by 
analyzing  a  standard  at  or  below  the  PRL  within  the  calibration  curve. 

All  analytical  results  for  soils  (both  nondetected  and  detected)  will  be  reported  on  a 
dry-weight  basis  (i.e.,  corrected  for  moisture  content).  The  moisture  content  for  each 
soil  sample  will  be  reported.  The  equation  for  moisture  content  given  for  the  SW-846 
Method  SW3550  is  as  follows: 

Initial  Weight  -  Dried  Weight  x  100  =  %  moisture 
Initial  Weight 

The  result  of  the  sample  on  a  dry-weight  basis  is  as  follows: 

Result  of  analysis  on  wet  weight  basis  =  Result  of  analysis  on  a  dry-weight  basis 
100  -  %  Moisture 
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TABLE  7.1 


PRACTICAL  QUANTITATION  LIMITS 
RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Water 

Soil  1 

■2391 

Unit 

POL 

Unit 

Aromatic  Volatile 

1 ,2-Dichlorobenzene 

■SB 

Pg/L^ 

BB 

mg/kg®' 

Organics  Compounds 

1 ,3-Dichlorobenzene 

Pg/L 

BB 

mg/kg 

SW5030A/SW8020A 

1 ,4-Dichlorobenzene 

Pg/L 

IBI 

mg/kg 

Benzene 

KB 

Pg/L 

BOB 

mg/kg 

Chlorobenzene 

2.0 

Pg/L 

mg/kg 

Ethylbenzene 

2.0 

Pg/L 

BB 

mg/kg 

Toluene 

2.0 

Pg/L 

0.002 

mg/kg 

Xylenes,  Total 

2.0 

Pg/L 

0.002 

mg/kg 

Methane 

Methane 

HB 

Pg/L 

“na*^ 

NA 

SW3810  Modified 

Ethane 

BB 

Pg/L 

NA 

NA 

(W) 

2.0 

Pg/L 

na 

NA 

Volatile  Organics 

1,1,1,2-Tetrachloroethane 

0.5 

Pg/L 

■miiVB 

mg/kg 

SW5030A/SW8260A 

1,1,1  -Trichloroethane 

0.8 

Pg/L 

mg/kg 

(W,S) 

1 , 1 ,2,2-Tetrachloroethane 

0.4 

Pg/L 

0.002 

mg/kg 

1 , 1 ,2-Trichloroethane 

1.0 

Pg/L 

0.005 

mg/kg 

1 , 1  -Dichloroethane 

0.4 

Pg/L 

0.002 

mg/kg 

1 , 1-Dichloroethene 

1.2 

Pg/L 

0.006 

mg/kg 

1 , 1  -Dichloropropene 

1.0 

Pg/L 

0.005 

mg/kg 

1,2,3  -Trichlorobenzene 

0.3 

Pg/L 

0.002 

mg/kg 

1,2,3-Trichloropropane 

3.2 

Pg/L 

0.02 

mg/kg 

1 ,2,4-Trichlorobenzene 

0.4 

Pg/L 

mg/kg 

1 ,2,4-Trimethylbenzene 

1.3 

Pg/L 

mg/kg 

1 ,2-Dichloroethane 

0.6 

pg/L 

mg/kg 

1 ,2-Dichlorobenzene 

0.3 

Pg/L 

mg/kg 

1 ,2-Dibromo-3  -Chloropropane 

2.6 

pg/L 

0.01 

mg/kg 

1 ,2-Dichloropropane 

0.4 

pg/L 

0.002 

mg/kg 

1 ,2-Dibromoethane 

0.6 

pg/L 

0.003 

mg/kg 

1,3,5-Trimethylbenzene 

0.5 

pg/L 

0.003 

mg/kg 

1 ,3  -Dichlorobenzene 

1.2 

pg/L 

0.006 

mg/kg 

1 , 3  -Dichloropropane 

0.4 

pg/L 

0.002 

mg/kg 

1 ,4-Dichlorobenzene 

0.3 

pg/L 

0.002 

mg/kg 

l-Chlorohexane 

0.5 

pg/L 

0.003 

mg/kg 

2,2-Dichloropropane 

3.5 

pg/L 

0.02 

mg/kg 

2-Chlorotoluene 

0.4 

pg/L 

0.002 

mg/kg 

4-Chlorotoluene 

0.6 

pg/L 

0.003 

mg/kg 

Benzene 

0.4 

pg/L 

0.002 

mg/kg 

Bromobenzene 

0.3 

pg/L 

0.002 

mg/kg 

Bromochloromethane 

0.4 

pg/L 

0.002 

mg/kg 

Bromodichloromethane 

0.8 

pg/L 

0.004 

mg/kg 

Bromoform 

1.2 

pg/L 

0.006 

mg/kg 

Bromomethane 

1.1 

pg/L 

0.005 

mg/kg 

Carbon  Tetrachloride 

2.1 

pg/L 

0.01 

mg/kg 

Chlorobenzene 

0.4 

pg/L 

0.002 

mg/kg 

Chloroethane 

1.0 

pg/L 

0.005 

mg/kg 

Chloroform 

0.3 

pg/L 

0.002 

mg/kg 

Chloromethane 

1.3 

pg/L 

0.007 

mg/kg 

Cis-1 ,2-Dichloroethene 

1.2 

pg/L 

0.006 

mg/kg 

Cis-1 ,3-Dichloropropene 

1.0 

0.005 

mg/kg 
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TABLE  7.1  (Continued) 
PRACTICAL  QUANTITATION  LIMITS 
RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Water 

Soil 

Unit 

PQL 

Volatile  Organics  (Cont) 

Dibromochloromethane 

0.5 

Pg/L 

0.003 

SW5030A/SW8260A 

Dibromomethane 

2.4 

Pg/L 

0.01 

(W,S) 

Dichlorodifluoromethane 

1.0 

Pg/L 

0.005 

Ethylbenzene 

0.6 

Pg/L 

0.003 

Hexachlorobutadiene 

1.1 

Pg/L 

0.005 

Isopropylbenzene 

0.5 

Pg/L 

0.008 

m-Xylene 

0.5 

Pg/L 

0.003 

Methylene  Chloride 

0.3 

Pg/L 

0.002 

n-Butylbenzene 

1.1 

Pg/L 

0.005 

n-Propylbenzene 

0.4 

Pg/L 

0.002 

Naphthalene 

0.4 

Pg/L 

0.002 

0-Xylene 

1.1 

Pg/L 

0.005 

p-Isopropyltoluene 

1.2 

Pg/L 

0.006 

p-Xylene 

1.3 

Pg/L 

0.007 

Sec-Butylbenzene 

1.3 

Pg/L 

0.007 

Styrene 

0.4 

Pg/L 

0.002 

Tricholoroethene 

1.0 

Pg/L 

0.01 

Tert-Butylbenzene 

1.4 

Pg/L 

0.007 

Tetrachloroethylene 

1.4 

Pg/L 

0.007 

Toluene 

1.1 

Pg/L 

0.005 

Trans- 1 ,2-Dichloroethene 

0.6 

Pg/L 

0.003 

Trans-1 ,3-Dichloropropene 

1.0 

Pg/L 

0.005 

Trichlorofluoromethane 

0.8 

Pg/L 

0.004 

Vinyl  Chloride 

1.1 

pg/L 

0.009 

Semivolatile  Organics 

1,2,4-Trichlorobenzene 

10.0 

Pg/L 

0.7 

Base/Neutral 

1,2-Dichlorobenzene 

10.0 

pg/L 

0.7 

Extractables 

SW3510B/SW8270B  (W) 

1,3-Dichlorobenzene 

10.0 

pg/L 

0.7 

SW3550A/SW8270B  (S) 

1 ,4-Dichlorobenzene 

10.0 

pg/L 

0.7 

2,4-Dinitrotoluene 

10.0 

pg/L 

0.7 

2,6-Dinitrotoluene 

10.0 

pg/L 

0.7 

2-Chloronaphthalene 

mm 

pg/L 

0.7 

2-Methylnaphthalene 

pg/L 

0.7 

2-Nitroaniline 

mSSm 

pg/L 

3.3 

3-Nitroaniline 

pg/L 

3.3 

3 . 3*-Dichlorobenzidine 

20.0 

pg/L 

1.3 

4-Bromophenyl  Phenyl  Ether 

10.0 

pg/L 

0.7 

4-Chloroaniline 

20.0 

pg/L 

1.3 

4-Chlorophenyl  Phenyl  Ether 

10.0 

pg/L 

0.7 

4-Nitroaniline 

50.0 

pg/L 

3.3 

Acenaphthylene 

10.0 

pg/L 

0.7 

Acenapthene 

10.0 

pg/L 

0.7 

Anthracene 

10.0 

pg/L 

0.7 

Benz  (a)  Anthracene 

10.0 

pg/L 

0.7 

Benzo  (a)  Pyrene 

10.0 

pg/L 

0.7 

Benzo  (b)  Fluoranthene 

10.0 

pg/L 

0.7 

Benzo  (g,ha)  Perylene 

10.0 

. 

0.7 
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Parameter/Method 


TABLE  7.1  (Continued) 
PRACTICAL  QUANTITATION  LIMITS 
RISK-BASED  APPROACH  TO  REMEDIATION 


I  Water 

Analyte 


Semivolatile  Organics 

Benzyl  Alcohol 

20.0 

Base/Neutral 

Bis  (2-Chlorethyl)  Ether 

10.0 

Extractables 

SW3510B/SW8270B  (W) 

Bis  (2-Chloroethoxy)  Methane 

10.0 

SW3550A/SW8270B  (S) 

Bis  (2-Chloroisopropyl)  Ether 

10.0 

(Cont) 

Bis  (2-Ethylhexyl)  Phthalate 

10.0 

Butyl  Benzylphthalate 

10.0 

Chrysene 

10.0 

Di-n-Butylphthalate 

10.0 

Di-n-Octylphthalate 

10.0 

Dibenz  (a,h)  Anthracene 

10.0 

Dibenzofuran 

10.0 

Diethyl  Phthalate 

10.0 

Dimethly  Phthalate 

10.0 

Huoranthene 

10.0 

Fluorene 

10.0 

Hexachlorobenzene 

10.0 

Hexachlorobutadiene 

10.0 

Hexachlorocyclopentadiene 

10.0 

Hexachloroethane 

10.0 

Indeno  (1,2,3-cd)  Pyrene 

10.0 

Isophorone 

10.0 

n-Nitrosodiphenylamine 

10.0 

n-Nitrosodi-n-Propylamine 

10.0 

Naphthalene 

10.0 

Nitrobenzene 

10.0 

Phenanthrene 

10.0 

Pyrene 

10.0 

Semivolatile  Organics 

2,4,5-Trichlorophenol 

MM 

Acid  Extractables 

2,4,6-Trichlorophenol 

SW3510B/SW8270B  (W) 

2,4-Dichlorophenol 

MM 

SW3550A/SW8270B  (S) 

2,4-DimethylphenoI 

Bh 

2,4-Dinitrophenol 

2-Chlorophenol 

10.0 

2-Methylphenol 

10.0 

2-Nitrophenol 

10.0 

4,6-Dinitro-2-Methylphenol 

50.0 

4-Chloro-3  -Methylphenol 

20.0 

4-Methylphenol 

10.0 

4-Nitrophenol 

50.0 

Benzoic  Acid 

50.0 

Pentachlorophenol 

50.0 

Phenol 

10.0 

Polynuclear  Aromatic 

Acenaphthene 

18.0 

Hydrocarbons 

Acenaphthylene 

23.0 

SW3510B/SW8310  (W) 

Anthracene 

6.6 

SW3550A/SW8310  (S) 

Benz  (a)  Anthracene 

0.13 

Benzo  (a)  Pyrene 

0.23 
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TABLE  7.1  (Continued) 
PRACTICAL  QUANTITATION  LIMITS 
RISK-BASED  APPROACH  TO  REMEDIATION 


Water 

Soil  1 

Parameter/Method 

Analyte 

Unit 

PQL 

Unit 

Polynuclear  Aromatic 

Benzo  (b)  Fluoranthene 

0.18 

Mg/L 

0.012 

mg/kg 

Hydrocarbons 

Benzo  (g,h,i)  Peiylene 

0.76 

Pg/L 

0.05 

mg/kg 

SW3510B/SW8310  (W) 

Benzo  (k)  Fluoranthene 

0.17 

Pg/L 

0.011 

mg/kg 

SW3550A/SW8310  (S) 

Chiysene 

1.5 

Pg/L 

0.1 

mg/kg 

(Cont) 

Dibenzo  (a,h)  Anthracene 

0.3 

Pg/L 

0.02 

mg/kg 

Fluoranthrene 

2.1 

Pg/L 

0.14 

mg/kg 

Fluorene 

2.1 

Pg/L 

0.14 

mg/kg 

Indeno  (l,2,3-c,d)  Pyrene 

0.43 

Pg/L 

0.03 

mg/kg 

Naphthalene 

18.0 

Pg/L 

1.2 

mg/kg 

Phenanthrene 

6.4 

Pg/L 

0.42 

mg/kg 

Pyrene 

2.7 

Pg^, 

0.18 

mg/kg 

ICP  Screen  for  Metals 

Alumimim 

0.5 

mgny 

50.0 

EIS 

SW3005A/S'W6010A  (W) 

Antimony 

0.4 

mg/L 

40.0 

mg/kg 

SW3050A/SW6010A  (S) 

Arsenic 

0.6 

mg/L 

60.0 

mg/kg 

Barium 

0.02 

mg/L 

2.0 

mg/kg 

Beryllium 

0.003 

mg/L 

0.3 

mg/kg 

Cadmium 

0.04 

mg/L 

4.0 

mg/kg 

Calcium 

0.1 

mg/L 

10.0 

mg/kg 

Chromium 

0.07 

mg/L 

7.0 

mg/kg 

Cobalt 

0.07 

mg/L 

7.0 

mg/kg 

Copper 

0.06 

mg/L 

6.0 

mg/kg 

Iron 

0.07 

mg/L 

7.0 

mg/kg 

Lead 

0.5 

mg/L 

50.0 

mg/kg 

Magnesium 

0.3 

mg/L 

30.0 

mg/kg 

Manganese 

0.02 

mg/L 

2.0 

mg/kg 

Molybdenum 

0.08 

mg/L 

8.0 

mg/kg 

Nickel 

0.15 

mg/L 

15.0 

mg/kg 

Potassium 

5.0 

mg/L 

500.0 

mg/kg 

Selenium 

0.8 

mg/L 

80.0 

mg/kg 

Silver 

0.07 

mg/L 

7.0 

mg/kg 

Sodium 

0.3 

mg/L 

30.0 

mg/kg 

Thallium 

0,4 

mg/L 

40.0 

mg/kg 

Vanadium 

0.08 

mg/L 

8.0 

Zinc 

0.02 

2.0 

mg/kg 

SW3020A/SW7421  (W) 
SW3050A/SW7421  (S) 

Lead 

Lead 

0.005 

mg/L 

0.5 

mg/kg 

SW3020A/SW7131  (W) 
SW3050A/SW7131  (S) 

Cadmium 

Cadmium 

0.001 

mg/L 

0.1 

mg/kg 

Common  Anions 

Bromide 

WIM 

mg/L 

mm 

mg/kg 

SW9056 

Chloride 

mg/L 

mg/kg 

Fluoride 

mg/L 

mm 

mg/kg 

Nitrate 

0.1 

mg/L 

0.1 

mg/kg 

Nitrite 

0.4 

mg/L 

0.1 

mg/kg 

Phosphate 

0.1 

mg/L 

0.1 

mg/kg 

Sulfate 

0.2 

mg/L 

0.2 

mg/kg 
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TABLE  7.1  (Continued) 
PRACTICAL  QUANTITATION  LIMITS 
RISK-BASED  APPROACH  TO  REMEDIATION 


Parameter/Method 

Analyte 

Water 

Soil  j 

Unit 

POL 

Unit 

E160.1 

Total  Dissolved  Solids 

MM 

mg/L 

NA 

NA 

E160.2 

Total  Suspended  Solids 

mg/L 

NA 

NA 

E310.1 

Alkalinity 

WSM 

mg/L 

NA 

NA 

E353.1 

Nitrogen,  Nitrate/Nitrite 

0.1 

mg/L 

NA 

NA 

SW9050 

Conductance 

NA 

NA 

NA 

NA 

SW9040 

_ 

NA 

NA 

NA 

NA 

SOURCE;  AFCEE  QAPP,  Version  1.1,  February  1996 

^  PQLs  =  practical  quantitation  limits.  PQLs  are  equal  to  the  project  reporting  limits. 
^  pg/L=  micrograms  per  liter, 
mg/kg  =milligrams  per  kilogram. 

W  =  water. 

S  =  soil. 

^  NA=  not  applicable. 

^  mg/L=  milligrams  per  liter. 
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7.1.6  Sample  Quantitation  Limit 

Sample  quantitation  limits  (SQLs)  are  defined  as  the  MDL  multiplied  by  the  dilution 
factor  (DF)  required  to  analyze  the  sample,  and  corrected  for  moisture  or  sample  size. 
These  adjustments  may  be  due  to  matrix  effects  or  to  the  high  concentrations  of  some 
analytes.  For  example,  if  an  analyte  is  present  at  a  concentration  that  is  greater  than 
the  linear  range  of  the  analytical  method,  the  sample  must  be  diluted  for  accurate 
quantitation.  The  DF  raises  the  reporting  limit,  which  then  becomes  the  SQL. 
Because  the  reported  SQLs  take  into  account  sample  characteristics  and  analytical 
adjustments,  they  are  the  most  relevant  quantitation  limits  for  evaluating  nondetected 
chemicals. 

7.1.7  Reporting  Units 

The  following  are  the  prescribed  reporting  units  for  all  analytical  methods: 

Soil  and  sediment  samples  -  organics:  micrograms  per  kilogram  Oig/kg),  dry- 
weight  basis; 

Soil  and  sediment  samples  -  inorganics/metals:  milligrams  per  kilogram  (mg/kg), 
dry-weight  basis; 

Water  samples  -  inorganics/ metals:  milligrams  per  liter  (mg/L);  and 

Water  samples  -  organics:  micrograms  per  liter  Otg/L). 

7.2  LABORATORY  QUALITY  CONTROL  DATA 

Laboratory  QC  data  are  necessary  to  determine  the  precision  and  accuracy  of  the 
analyses,  confirm  matrix  interferences,  and  demonstrate  target  compound 
contamination  of  sample  results.  QC  samples  will  be  analyzed  routinely  by  the 
analytical  laboratory  as  .  part  of  the  laboratory  QC  procedures.  Contract  laboratories 
performing  definitive  data  quality  analyses  require  a  more  stringent  QC  program  than 
those  performing  screening-level  data  quality  analyses.  Definitions  for  QC  samples  are 
presented  below.  Frequency  and  acceptance  requirements  are  defined  in  Table  7.2. 
All  precision  and  accuracy  control  limit  criteria  are  defined  in  Table  1.1. 

7.2.1  Holding  Time 

Holding  times  for  sample  extraction  and/or  analysis  as  required  by  the  methods  will 
be  met  for  all  samples.  The  holding  time  is  calculated  from  the  date  and  time  of 
sample  collection  to  the  time  of  sample  preparation  and/or  analysis.  All  sample 
analyses  to  include  dilutions  and  second-column  confirmation  will  meet  the  required 
holding  times.  Results  for  samples  exceeding  holding  time  will  be  qualified  as 
unusable  (flagged  “R”).  Table  7.3  defines  applicable  method-specific  analytical 
holding  times. 
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^ABLE  7.2 

SUMMARY  OF  CALIBRATION  AND  QC*'  PROCEDURES 
Risk-Based  Approach  to  Remediation 
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TABLIBM  (Continued) 

SUMMARY  OF  CALIBR^ON  AND  QC"  PROCEDURES 
Risk-Based  Approach  to  Remediation 
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TABLE  7.3 

REQUIREMENTS  FOR  CONTAINERS,  PRESERVATION  TECHNIQUES, 
SAMPLE  VOLUMES,  AND  HOLDING  TIMES 
RISK-BASED  APPROACH  TO  REMEDIATION 
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TABLE  7.3  (Continued) 

REQUIREMENTS  FOR  CONTAINERS,  PRESERVATION  TECHNIQUES, 
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TABLE  7.3  (Continued) 

REQUIREMENTS  FOR  CONTAINERS,  PRESERVATION  TECHNIQUES, 
SAMPLE  VOLUMES,  AND  HOLDING  TIMES 
RISK-BASED  APPROACH  TO  REMEDIATION 
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TABLE  7.3  (Continued) 

REQUIREMENTS  FOR  CONTAINERS,  PRESERVATION  TECHNIQUES, 
SAMPLE  VOLUMES,  AND  HOLDING  TIMES 
RISK-BASED  APPROACH  TO  REMEDIATION 
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7.2.3  Method  Blanks 


Method  blanks  are  designed  to  detect  contamination  of  the  field  samples  in  the 
laboratory  environment.  Method  blanks  verify  that  interferences  caused  by 
contaminants  in  solvents,  reagents,  glassware,  or  in  other  sample  processing  hardware 
are  known  and  minimized.  The  method  blank  will  be  ASTM  Type  II  water  (or 
equivalent)  for  water  samples,  and  a  purified  solid  matrix  (Ottawa  sand  or  equivalent) 
for  soil  samples.  The  concentration  of  target  compounds  in  the  blanks  must  be  less  than 
or  equal  to  the  PRL  (Table  7.1).  Exceptions  are  not  made  for  common  laboratory 
contaminants.  If  the  blank  contaminant  concentration  is  not  less  than  the  specified 
limit,  then  the  source  of  contamination  will  be  identified,  and  corrective  action  will  be 
taken.  SQLs  and  detection  limits  will  not  be  raised  because  of  blank  contamination. 
Analytical  data  will  not  be  corrected  for  presence  of  analytes  in  blanks. 

7.2.4  Laboratory  Control  Samples 

Laboratory  control  samples  (LCSs)  are  blank  spikes  made  from  clean  laboratory- 
simulated  matrices  (reference  method  blank  matrices)  spiked  with  known  concentrations 
of  all  target  analytes  of  interest  at  levels  approximately  10  times  the  MDLs.  The  LCS 
is  carried  through  the  complete  sample  preparation  and  analysis  procedures.  LCSs  are 
designed  to  check  the  instrument  and  method  accuracy.  An  LCS  will  be  analyzed  with 
every  analytical  batch.  Failure  of  the  LCS  to  meet  %R  criteria  listed  in  Table  1.1 
requires  corrective  action  before  any  further  analyses  can  continue.  All  sample  results 
associated  with  the  out-of-control  LCS  must  be  reanalyzed  after  control  has  been 
reestablished. 

7.2.5  Surrogate  Spike  Analyses 

Surrogate  spike  analyses  are  used  to  determine  the  efficiency  of  analyte  recovery  in 
sample  preparation  and  analysis  in  relation  to  sample  matrix.  Calculated  %R  of  the 
spike  is  us^  to  measure  the  accuracy  of  the  analytical  method  for  an  individual  sample. 
A  surrogate  spike  is  prepared  by  adding  to  an  environmental  sample  (before  extraction) 
a  known  concentration  of  a  compound  similar  in  type  to  the  target  analytes  (i.e.,  a 
surrogate  compound)  to  be  analyzed  for  organic  target  compounds.  Surrogate 
compounds  as  specified  in  the  methods  will  be  added  to  all  samples  analyzed,  including 
method  blanks,  MS/MSDs,  LCSs,  field  samples,  and  duplicate  samples.  Surrogate 
spike  recoveries  should  fall  within  the  limits  established  by  the  AFCEE  QAPP  Version 
2.0  (1997)  or,  in  the  case  of  Florida  TRPH  method  FL-PRO,  within  FDEP  criteria. 

7.2.6  Matrix  Spike/Matrix  Spike  Duplicate 

Matrix  spike  (MS)  samples  are  designed  to  check  the  accuracy  of  the  analytical 
procedures  for  the  sample  matrix  by  analyzing  a  field  sample  spiked  in  the  laboratory 
with  a  known  standard  solution  containing  all  the  target  analytes.  A  matrix  spike 
duplicate  (MSD)  is  the  second  of  a  pair  of  laboratory  MS  samples.  The  MSDs  are 
designed  to  check  the  precision  and  accuracy  of  analytical  procedures  by  sample 
matrix. 
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One  MS/MSD  pair  will  be  collected  for  every  group  of  20  project  samples  of  similar 
matrix.  Field  blanks  or  duplicates  are  not  to  be  used  as  MS/MSDs.  If  surrogate  and 
target  analyte  compounds  concentrations  are  out  of  control  in  the  MS/MSD,  but  the 
associated  accuracy  and  precision  are  in  control  in  the  LCS,  then  the  out-of-control 
situation  will  be  attributed  to  a  matrix  interference.  If  the  laboratory  system  is  shown 
to  be  out-of-control  (i.e.,  if  the  LCS  is  out-of-control),  then  re-extraction  and 
reanalysis  will  be  required.  The  laboratory  will  report  the  data  from  any  reanalysis  that 
is  performed. 

7.2.7  Analytical  Batches 

Analytical  batches  will  be  designated  in  the  laboratory  at  a  minimum  of  one  batch 
per  sample  delivery  group  (SDG).  Each  SDG  will  be  comprised  of  a  maximum  of  20 
project  samples  of  similar  matrix  collected  within  a  7-day  period.  Included  in  each 
SDG  of  20  (or  fewer)  samples  per  analytical  method  will  be  an  analytical  batch 
identification  number.  This  identification  number  will  clearly  allow  a  reviewer  to 
determine  the  association  between  field  samples  and  QC  samples.  Analytical  batches 
also  will  be  inclusive  of  preparation  lots  and  calibration  periods. 

7.2.8  Retention  Times 

Retention  time  (RT)  is  the  amount  of  time  required  for  a  target  compound  to  elute 
from  the  chromatographic  column,  and  the  instrument  detector  to  record  a  signal 
response.  The  RT  window  is  the  allowable  deviation  from  the  true  expected  RT  for 
any  one  compound.  A  peak  response  within  this  RT  window  will  constitute  a  positive 
detection  for  that  compound.  RT  windows  are  QC  criteria  for  all  gas  chromatograph 
(GC)  and  high-performance  liquid  chromatography  (HPLC)  methods.  RT  windows  are 
determined  through  replicate  analyses  of  a  standard  over  multiple  days.  The  calculation 
of  RT  windows  is  described  in  USEPA  (1995)  Method  SW8000A.  Corrective  action  is 
required  when  the  RT  windows  are  out  of  control. 

7.2.9  Internal  Standards 

Internal  standards  (ISs)  are  compounds  of  known  concentrations  used  to  quantitate 
the  concentrations  of  target  detections  in  field  and  QC  samples.  ISs  are  added  to  all 
samples  after  sample  extraction  or  preparation.  Because  of  this,  ISs  provide  for  the 
accurate  quantitation  of  target  detections  by  allowing  for  the  effects  of  sample  loss 
through  extraction,  purging,  and/or  matrix  effects.  ISs  are  used  for  any  method 
requiring  an  IS  calibration.  Corrective  action  is  required  when  ISs  are  out  of  control. 

7.2.10  Interference  Check  Standard 

The  interference  check  standard  (ICS)  is  used  to  verify  the  background  and 
interelement  correction  factors  for  metals  in  method  SW6010A.  The  ICS  is  analyzed  at 
the  beginning  and  end  of  each  analytical  sequence.  Method-specific  acceptance  limits 
listed  in  Table  1 . 1  will  apply. 
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7.2.11  Second  Column  Confirmation 

Quantitative  confirmation  of  results  at  or  above  the  PQL  for  samples  analyzed  by 
GC  or  HPLC  will  be  required  and  will  be  completed  within  the  method-required 
holding  times.  For  GC  methods,  a  second  column  is  used  for  confirmation.  For  HPLC 
methods,  a  second  column  or  a  different  detector  is  used.  The  result  of  the  first 
column/detector  will  be  the  result  reported. 

7.2.12  Control  Limits 

The  control  limits  associated  with  all  method  QC  will  follow  guidance  established  in 
the  AFCEE  (1996)  QAPP.  For  methods  not  defined  in  the  AFCEE  (1996)  QAPP 
(e.g.,  SW3810  modified  for  methane),  the  acceptance  criterion  in  Table  1.1  is  listed  as 
suggested  guidance. 

7.2.13  Calibration  Requirements 

Analytical  instruments  will  be  calibrated  in  accordance  with  the  analytical  methods. 
All  analytes  reported  will  be  present  in  the  initial  and  continuing  calibrations,  and  these 
calibrations  must  meet  the  acceptance  criteria  specified  in  Table  1.1.  Records  of 
standard  preparation  and  instrument  calibration  will  be  maintained  by  the  contract 
laboratory.  Records  will  unambiguously  trace  the  preparation  of  standards  and  their 
use  in  calibration  and  quantitation  of  sample  results.  Calibration  standards  will  be 
traceable  to  standard  materials. 

Analyte  concentrations  are  determined  with  either  calibration  curves  or  response 
factors  (RFs).  For  GC  and  GC/mass  spectroscopy  (MS)  methods,  when  using  RFs  to 
determine  analyte  concentrations,  the  average  RF  from  the  initial  five-point  calibration 
will  be  used.  The  continuing  calibration  will  not  be  used  to  update  the  RFs  from  the 
initial  five-point  calibration. 

7.2.14  Standard  Materials 

Standard  materials  used  in  calibration  and  to  prepare  samples  will  be  traceable  to 
National  Institute  of  Standards  and  Technology  (NIST),  USEPA,  American  Association 
of  Laboratory  Accreditation  (A2LA)  or  other  equivalent  approved  source,  if  available. 
The  standard  materials  will  be  current,  in  accordance  with  the  following  expiration 
policy:  The  expiration  dates  for  ampulated  solutions  will  not  exceed  the  manufacturer’s 
expiration  date  or  one  year  from  the  date  of  receipt,  whichever  occurs  first.  Expiration 
dates  for  laboratory-prepared  stock  and  diluted  standards  will  be  no  later  than  the 
expiration  date  of  the  stock  solution  or  material,  or  the  date  calculated  from  the  holding 
time  allowed  by  the  applicable  analytical  method,  whichever  occurs  first.  The 
laboratory  will  label  standard  and  QC  materials  with  expiration  dates. 

7.3  SAMPLE  CUSTODY  REQUIREMENTS 

Sample  custody  begins  in  the  field  at  the  time  of  collection  and  continues  throughout 
the  laboratory  analytical  process.  COC  forms  will  be  prepared  at  the  time  sainple 
collection  and  will  accompany  the  samples  through  the  laboratory  sample  processing. 
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To  facilitate  the  documentation  of  sample  custody,  the  laboratory  will  track  the 
progress  of  sample  preparation,  analysis,  and  report  preparation.  Samples  received  by 
the  laboratory  will  be  checked  carefully  for  label  identification,  COC  forms,  and  any 
discrepancies.  The  laboratory  will  also  note  physical  damage,  incomplete  sample 
labels,  incomplete  paperwork,  discrepancies  between  sample  labels  and  paperwork, 
broken  or  leaking  containers,  and  inappropriate  caps  or  bottles.  On  the  day  of  receipt 
of  samples  from  the  contractor,  the  laboratory  will  send  signed  facsimile  copies  of  all 
COCs  and  sample  log-in  receipt  forms  to  the  contractor.  All  discrepancies  and/or 
potential  problems  (e.g.,  lack  of  sample  volume)  will  be  discussed  immediately  with 
the  contractor’s  project  task  manager. 

The  laboratory  sample  custodian  will  be  required  to  provide  a  report  to  the 
contractor  of  any  problems  observed  with  any  of  the  samples  received.  This  report  will 
also  document  the  condition  of  samples,  sample  numbers  received,  corresponding 
laboratory  numbers,  and  the  estimated  date  for  completion  of  analysis.  The  laboratory 
must  receive  written  permission  from  the  contractor  before  sending  any  samples 
(originally  scheduled  to  be  analyzed  at  their  facility)  to  another  laboratory.  Analyses 
will  not  be  performed  on  samples  whose  integrity  has  been  compromised  or  is  suspect. 

7.4  SAMPLE  HANDLING 

Laboratory  sample  custody  will  be  maintained  by  the  following  procedures: 

1.  The  laboratory  will  designate  a  sample  custodian  responsible  for  maintaining 
custody  of  the  samples  and  all  associated  paperwork  documenting  that  custody. 

2.  Upon  receipt  of  the  samples,  the  sample  custodian  will  sign  the  original  COC 
form  and  compare  the  analyses  requested  thereon  with  the  label  on  each  sample 
container. 

3.  A  qualitative  assessment  of  each  sample  container  will  be  performed  to  note  any 
anomalies  such  as  broken  or  leaking  bottles  or  lack  of  preservation  (e.g.,  ice 
melted  enroute).  This  assessment  will  be  recorded  as  part  of  the  incoming  COC 
procedure. 

4.  If  the  COC  and  samples  correlate,  and  there  has  been  no  tampering  with  the 
custody  seals,  the  "received  by  laboratory"  box  on  the  COC  form  will  be  signed 
and  dated. 

5.  Care  will  be  exercised  to  document  any  labeling  or  descriptive  errors.  In  the 
event  of  discrepancies,  breakage,  or  conditions  that  could  compromise  the 
validity  of  analyses,  the  laboratory  project  coordinator  will  immediately  contact 
the  task  manager  as  part  of  the  corrective  action  process. 

6.  Samples  will  be  logged  into  the  laboratory  management  computer  system,  which 
includes  a  tracking  system  for  extraction  and  analysis  dates.  The  laboratory  will 
assign  a  laboratory  work  number  to  each  sample  for  identification  purposes.  The 
sample  custodian  will  log  the  laboratory  work  number  and  the  field  sample 
identification  into  a  laboratory  sample  custody  log.  The  laboratory  sample 
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custody  log  may  either  be  hard  copy  or  computerized,  depending  on  the 
laboratory's  system. 

7.  The  samples  will  be  stored  in  a  secured  area  at  a  temperature  of  approximately 
4  ±2  degrees  Celsius  (°C)  or  cooler  (as  applicable)  until  analyses  commence. 
The  laboratory  log  should  also  contain  the  laboratory  storage  cooler  number  (if 
applicable)  that  the  sample  will  be  stored  in  while  on  the  laboratory's  premises. 
Samples  will  be  logged  when  they  are  removed  and  returned  from  storage  for 
analysis.  Samples  must  be  stored  in  separate  coolers  from  those  used  to  store 
analytical  standards,  reagents,  and/or  QC  samples. 

8.  The  samples  will  be  distributed  to  the  appropriate  analysts,  with  names  of 
individuals  who  receive  samples  recorded  in  internal  laboratory  records. 

9.  The  original  COC  form  will  accompany  the  laboratory  report  submittal  and  will 
become  a  permanent  part  of  the  project  records. 

10.  Data  generated  from  the  analysis  of  samples  also  must  be  kept  under  proper 
custody  by  the  laboratory. 

Upon  analysis,  a  laboratory  lot  control  number  will  be  assigned  to  the  sample.  All 
samples  within  a  given  laboratory  analysis  group  (e.g.,  samples  sharing  the  same 
laboratory  QC  measurement  samples)  will  have  identical  laboratory  lot  control 
numbers. 

Disposal  of  sample  containers  and  remaining  sample  material  will  be  the 
responsibility  of  the  laboratory.  Samples  should  be  disposed  of  appropriately  when  all 
an^yses  and  related  QA/QC  work  are  completed. 

7.5  SAMPLE  IDENTIFICATION  AND  SAMPLE  CUSTODY  RECORDS 

The  laboratory  conducting  the  analysis  of  the  samples  will  provide  the  data  user  with 
information  on  the  laboratory  sample  identification  system.  With  knowledge  of  this 
laboratory  sample  identification  system,  data  generated  at  the  laboratory  can  be  tracked 
by  both  the  laboratory  and  field  sample  identification  systems. 

Each  sample  will  be  logged  into  the  laboratory  system  by  assigning  it  a  unique 
sample  number.  This  laboratory  number  and  the  field  sample  identification  number 
will  be  recorded  on  the  laboratory  report. 

7.6  LABORATORY  DATA  REDUCTION,  VALIDATION,  AND  REPORTING 
7.6.1  Review  Procedures  for  Definitive  Data 

The  fixed-base  laboratory  will  review  100  percent  of  all  definitive  data  prior  to 
reporting.  The  establishment  of  detection  and  control  limits  will  be  verified.  Any 
control  limits  outside  of  the  acceptable  ranges  specified  in  the  analytical  methods  will 
be  identified.  Any  trends  or  problems  with  the  data  will  be  evaluated.  Any  laboratory- 
established  detection  limits  that  exceed  the  established  method-specified  limits  will  be 
identified.  The  absence  of  records  supporting  the  establishment  of  control  criteria  or 
detection  limits  will  be  noted.  Analytical  batch  QC,  calibration  check  samples,  method 
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calibrations,  continuing  calibration  verifications,  corrective  action  reports,  the  results  of 
reanalysis,  sample  holding  times,  sample  preservations,  and  any  resampling  and 
analysis  all  will  be  evaluated. 

Samples  associated  with  out-of-control  QC  data  will  be  identified  in  the  data  package 
case  narrative,  and  an  assessment  of  the  utility  of  such  analytical  results  will  be  made. 
The  check  of  laboratory  data  completeness  will  ensure  that: 

•  All  samples  and  analyses  specified  in  the  SAP  have  been  processed; 

•  Complete  records  exist  for  each  analysis  and  the  associated  QC  samples;  and 

•  Procedures  specified  in  this  SAP  have  been  implemented. 

The  results  of  the  completeness  check  will  be  documented. 


An  analyst  other  than  the  original  data  processor,  will  be  responsible  for  reviewing 
all  steps  of  the  data  processing.  All  input  parameters,  calibrations,  and  transcriptions 
will  be  checked.  All  manually  input,  computer-processed  data  will  be  checked.  Each 
page  of  checked  data  will  be  signed  and  dated  by  the  verifier. 


QC  sample  results  (LCSs,  MS/MSDs,  surrogates,  initial  calibration  standards,  and 
continuing  calibration  standards)  are  compared  against  stated  criteria  for  accuracy  and 
precision  (Table  7.2).  QC  data  must  meet  acceptance  levels  prior  to  processing  the 
analytical  data.  If  QC  standards  are  not  met,  the  cause  will  be  determined.  If  the 
cause  can  be  corrected  without  affecting  the  integrity  of  the  analytical  data,  processing 
of  the  data  will  proceed.  If  the  resolution  jeopardizes  the  integrity  of  the  data, 
reanalysis  will  occur.  Decisions  to  repeat  sample  collection  and  analyses  may  be  made 
by  the  contractor  project  manager  based  on  the  extent  of  the  deficiencies  and  their 
importance  in  the  overall  context  of  the  project. 

7.6.2  Laboratory  Data  Reporting  Flags 

The  following  qualifiers  must  be  used  by  the  laboratory  when  reporting  sample 
results. 


Qualifier 


Description 


J  The  analyte  was  positively  identified,  the  quantitation  is  an  estimation. 

U  The  analyte  was  analyzed  for,  but  not  detected.  The  associated  numerical 

value  is  at  or  below  the  MDL. 

F  The  analyte  was  positively  identified  but  the  associated  numerical  value  is 
below  the  PQL. 

R  The  data  are  unusable  due  to  deficiencies  in  the  ability  to  analyze  the 
sample  and  meet  QC  criteria. 

B  The  analyte  was  found  in  an  associated  blank,  as  well  as  in  the  sample. 

M  A  matrix  effect  was  present. 

T  Tentatively  identified  compound  (using  GC/MS) 
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7.6.3  Contractor  Data  Reporting  Flags 

The  following  define  the  contractor  organic  and  inorganic  data  validation  qualifiers: 

U  -  The  material  was  analyzed  for,  but  was  not  detected  above  the  level  of 
the  associated  value.  The  associated  value  is  the  PRL  (e.g.,  the 
nondetect  level). 

J  -  The  associated  value  is  an  estimated  quantity. 

R  -  The  data  are  unusable  (Note:  analyte  may  or  may  not  be  present). 

UJ  -  The  material  was  analyzed  for  but  was  not  detected.  The  associated 

value  is  an  estimate  and  may  be  inaccurate  or  imprecise. 

7.6.4  Data  Validation  and  Assessment  of  Usability 

Data  from  QC  samples  will  be  assessed  by  the  contractor  using  the  procedures  and 
criteria  presented  earlier  in  this  section.  This  assessment  will  be  a  continuous  process 
in  which  QA  problems  are  identified  immediately,  and  the  appropriate  corrective  action 
is  implement^.  Additionally,  the  contractor  will  assess  the  usability  of  analytical  data. 
Any  limitations  on  data  use  will  be  expressed  quantitatively  to  the  extent  practicable 
and  will  be  documented  in  any  reporting  of  the  data. 

This  data  usability  review  will  include  a  review  of  the  analytical  methods, 
quantitation  limits,  and  other  factors  important  in  determining  the  precision,  accuracy, 
completeness,  and  representativeness  of  the  final  data  set.  The  outcome  of  this  data 
review  will  be  a  data  set  appropriate  to  support  quantitative  fate  and  transport  analyses 
and  risk  analysis.  The  data  evaluation  methods  defined  in  Risk  Assessment  Guidance 
for  Supetfund  (RAGS),  Volume  1:  Human  Health  Evaluation  Manual  (USEPA,  1989) 
and  the  Guidance  for  Data  Useability  in  Risk  Assessment  (USEPA,  1992)  will  be  used 
as  appropriate. 

7.6.5  Hard-Copy  Data  Deliverables 

Data  deliverables  required  for  the  analytical  results  include  both  a  hard  copy  and  an 
electronic  copy.  Hard-copy  reporting  of  analytical  results  will  include  analytical  results 
summaries  for  all  field  samples,  and  their  associated  QA/QC  samples.  The  laboratory 
will  be  required  to  provide  two  copies  of  each  hard  copy  data  reporting  package.  Data 
reporting  requirements  for  hard-copy  analytical  reports  are  in  Table  7.4  as  those  items 
listed  with  an  asterisk. 

7.6.6  Electronic  Data  Deliverables 

To  facilitate  data  handling  and  management,  both  field  and  laboratory  data  will  be 
entered  into  a  computerized  format.  All  data  will  be  delivered  to  the  contractor  from 
the  laboratory  in  the  database  format  specified  in  the  Installation  Restoration  Program 
Information  Management  System  (IRPIMS)  Data  Loading  Handbook,  Version  2.2, 
AFCEE,  1991.  The  laboratory  will  be  responsible  for  running  QC  Tools  on  the 
analytical  data  files  prior  to  delivery  to  the  contractor. 
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TABLE  7.4 

REQUIRED  LABORATORY  DELIVERABLES 


Method  Requirements  Laboratory  Deliverables 

_ _ _ (Definitive  Data) _ 


Requiranents  for  all  methods: 
Case  narrative 


Monthly  QA  report 

Chain  of  Custody  (COC) 

Dates  of  sample  preparation  and  analysis 
(including  first  run  and  subsequ^t  runs). 
Quantitation  limits  achieved. 

Dilution  or  concentration  factors. 

Summary  analytical  batch  report 
including  analytical  batch  samples, 
method  of  analysis,  matrix  description, 
date  of  sample  collection  and  receipt, 
laboratory  identification  number  of  each 
environmental  sample  plus  identification 
number  of  each  batch  quality  control  (QC) 
sample  (including  Matrix  Spike/Matrix  Spike 
Duplicate  (MS/MSD),  calibration  check,  etc.). 
Method  reporting  limits. 

QC  limits. 

Practical  Quantitation  Limit  (PQL)  verification 
standard  (weekly). 

Corrective  action  reports. 

A  copy  of  all  raw  laboratory  analytical 
data. 

Example  sample  calculation 
A  copy  of  the  sanq)le  preparation 
data  form  for  each  method  indicating 
sample  identification  number,  batch 
identification  number,  and  date  of  preparation. 
Percent  moisture  for  all  soil  samples 


Project  identification 
Analytical  method  description  and 
reference  citation. 

Discussion  of  unusual  circumstances, 
problems,  and  nonconformances. 

Any  format  to  discuss  issues  which  may 
affect  data  quality  * 

Signed  and  dated  when  samples  were* 
received  at  laboratory 
Specific  deliverable  depends  upon* 
type  of  analysis 

Specific  deliverable  depends  upon  type* 
of  analysis 

Specific  deliverable  depends  upon* 
type  of  analysis 
Any  format* 


QC  summary  report* 

QC  summary  report* 

Any  format 
Any  format  * 

Any  format 

(chromatograms,  mass  spectra 
and  data  system  printouts) 

Any  format 
Any  format 

(preparation,  extraction, 
or  digestion  data) 

Any  format  * _ 
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TABLE  7.4  (Concluded) 
REQUIRED  LABORATORY  DELIVERABLES 


Method  Requirements 

Laboratory  Deliverables 
(Definitive  Data) 

Requirements  for  organic  analytical  methods: 
Sample  data  sheets. 

Summary  information  only 

- 

Surrogate  recoveries. 

Summary  information  only 

MS/MSD. 

Summary  information  only  * 

- 

Method  blank  analysis. 

Summary  information  only  * 

- 

Laboratory  control  spike  (LCS) 

Summary  information  only"** 

- 

Instrument  performance  check 

Summary  information  only 

. 

(Tuning). 

Degradation/breakdown  (SW8080). 

Summary  information  only 

- 

Initial  calibration  data 

Summary  information  only 

- 

Continuing  calibration  data. 

Summary  information  only 

- 

Calibration  blank  data 

Summary  information  only 

- 

Internal  standard  area  and  retention 

Summary  information  only 

time  summary  data. 

Retention  time  windows 

Summary  information  only* 

- 

Second^column  confirmation. 

Summary  information  only* 

. 

To  be  done  for  all  compounds 
that  are  detected  above  reporting  limit 

Analysis  run  log. 

No  format 

Requirements  for  inorganic  analytical  methods 
Metals: 

Sanq)le  data  sheets. 

Summary  information  only  * 

- 

Initial  and  continuing  calibration. 

Summary  information  only 

- 

Method  blank,  taken  through  sanq^le 

Summary  information  only  * 

preparation. 

Calibration  blank  data. 

Summary  information  only 

- 

Interference  check  sample. 

Sununary  information  only 

Laboratory  control  spike/laboratory 

Sununary  information  oiJy* 

control  spike  duplicate. 

Matrix  spike/matrix  spike  duplicate. 

Summary  information  only  * 

- 

Post-digestion  spike  sample  recovery 

Summary  information  only 

- 

Method  of  standard  additions 

Summary  information  only 

- 

Serial  dilutions 

Summary  information  only 

- 

Analysis  run  logs 

No  format 

*  Indicates  hard-copy  deliverables  required  for  QC  summary  package  of  Option  3  and  4. 

a\  Summarized  results  can  be  in  any  format  that  provides  the  necessary  data  to  completely  validate 

that  QC  parameter.  Example  formats  are  the  form  equivalents  to  those  defined  for  the  USEPA 
Contract  Laboratory  Program  (CLP)  or  SW-846  programs. 
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The  laboratory  reporting  system  will  be  implemented  and  tested  prior  to  beginning 
the  sampling.  Any  problems  detected  in  format  will  be  corrected  by  laboratory  prior  to 
providing  any  electronic  deliverables  to  the  contractor.  All  data  entered  into  the 
electronic  data  files  will  correspond  to  the  data  contained  in  the  original  laboratory 
reports  and  other  documents  associated  with  sampling  and  the  laboratory  hard  copy  data 
deliverable  packages. 

7.6.7  Quality  Assurance  Reports 

At  monthly  intervals  beginning  with  the  initiation  of  sampling  activities,  the 
laboratory  will  submit  to  the  contractor’s  project  task  manager  an  internal  QA  report 
that  documents  laboratory-related  QA/QC  issues.  These  reports  will  include 
discussions  of  any  conditions  adverse  or  potentially  adverse  to  quality,  such  as; 

•  Responses  to  the  findings  of  any  internal  or  external  systems  or  performance 
laboratory  audits; 

•  Any  laboratory  or  sample  conditions  which  necessitate  a  departure  from  the 
methods  or  procedures  specified  in  this  SAP; 

•  Any  missed  holding  times  or  problems  with  laboratory  QC  acceptance  criteria; 
and 

•  The  associated  corrective  actions  taken. 

Submittal  of  QA  reports  will  not  preclude  earlier  contractor  notification  of  such 
problems  when  timely  notice  can  reduce  the  loss  or  potential  loss  of  quality,  time, 
effort,  or  expense.  Appropriate  steps  will  be  taken  to  correct  any  QA/QC  concerns  as 
they  are  identified.  The  QA  reports  and  a  summary  of  the  laboratory  QA/QC  program 
and  results  will  be  included  in  the  final  project  report. 

7.7  CORRECTIVE  ACTION 

The  following  procedures  have  been  established  to  assure  that  conditions  adverse  to 
data  quality  are  promptly  investigated,  evaluated,  and  corrected.  Adverse  conditions 
may  include  malfunctions,  deficiencies,  deviations,  and  errors. 

When  a  significant  condition  adverse  to  data  quality  is  noted  at  the  laboratory,  the 
cause  of  the  condition  will  be  determined,  and  corrective  action  will  be  taken  to  prevent 
repetition.  Condition  identification,  cause,  reference  documents,  and  corrective  action 
planned  will  be  documented  and  reported  to  the  contractor  QA  officer  by  the  laboratory 
QC  coordinator.  Following  implementation  of  corrective  action,  the  laboratory  QC 
coordinator  will  report  the  actions  taken  and  their  results  to  the  contractor  project 
manager  and  QA  officer.  A  record  of  the  action  taken  and  results  will  be  attached  to 
the  data  report  package.  If  samples  are  reanalyzed,  the  assessment  procedures  will  be 
repeated,  and  the  control  limits  will  be  reevaluated  to  ascertain  if  corrective  actions 
have  been  successful. 
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Implementation  of  corrective  action  is  verified  by  documented  follow-up  action.  All 
project  personnel  have  the  responsibility,  as  part  of  the  normal  work  duties,  to  identify, 
report,  and  solicit  approval  of  corrective  actions  for  conditions  adverse  to  data  quality. 

Corrective  actions  will  be  initiated  in  the  following  instances: 

•  When  predetermined  acceptance  criteria  are  not  attained  (Tables  7.1,  7.2,  and 
7.3)  (objectives  for  precision,  accuracy,  and  completeness); 

•  When  the  prescribed  procedure  or  any  data  compiled  are  faulty; 

•  When  equipment  or  instrumentation  is  determined  to  be  faulty; 

•  When  the  traceability  of  samples,  standards,  or  analysis  results  is  questionable; 

•  When  QA  requirements  have  been  violated; 

•  When  designated  approvals  have  been  circumvented; 

•  Asa  result  of  systems  or  performance  audits; 

•  Asa  result  of  regular  management  assessments; 

•  Asa  result  of  intralaboratory  or  interlaboratory  comparison  studies;  and 

•  At  any  other  instance  of  conditions  significantly  adverse  to  quality. 

Laboratory  project  management  and  staff,  such  as  QA  auditors,  document  and 
sample  control  personnel,  and  laboratory  groups,  will  monitor  work  performance  in  the 
normal  course  of  daily  responsibilities. 

The  laboratory  QC  coordinator  or  designated  alternate  will  audit  work  at  the 
laboratory.  Items,  activities,  or  documents  ascertained  to  be  compliant  with  QA 
requirements  will  be  documented,  and  corrective  actions  will  be  mandated  in  the  audit 
report.  The  contractor  QA  officer  and  laboratory  QC  coordinator  will  log,  maintain, 
and  control  the  audit  findings. 

The  contractor  QA  officer  and  laboratory  QC  coordinators  are  responsible  for 
documenting  all  out-of-control  events  or  non-conformance  with  QA  protocols.  The  QC 
checks,  their  frequency,  acceptance  criteria,  and  corrective  actions  for  out-of-control 
data  are  summarized  in  Table  1.1  for  each  analytical  method.  A  nonconformance 
report  will  summarize  each  nonconformance  condition.  The  laboratory  will  notify  the 
contractor  project  manager  or  QA  officer  of  any  laboratory  QA/QC  nonconformances 
upon  their  discovery.  Copies  of  all  field  change  requests  and  corrective  action  forms 
will  be  maintained  in  the  project  files.  A  stop-work  order  may  be  initiated  by  the 
contractor  if  corrective  actions  are  insufficient. 
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7.7  AUDITS 


This  section  describes  participation  in  external  and  internal  systems  audits  for 
AFCEE  contractors  and  laboratories. 

7.7.1  System  Audits 

System  audits  review  laboratory  operations  and  the  resulting  documentation.  An 
onsite  audit  ensures  that  the  laboratory  has  all  the  personnel,  equipment,  and  internal 
standard  operating  procedures  (SOPs)  needed  for  performance  of  contract  requirements 
in  place  and  operating.  The  system  audits  ensure  that  proper  analysis  documentation 
procedures  are  followed,  that  routine  laboratory  QC  samples  are  analyzed,  and  that  any 
nonconformances  are  identified  and  resolved. 

7.7.2  Internal  Audits 

The  laboratory  must  conduct  internal  system  audits  on  a  periodic  basis.  The  results 
of  these  audits  will  be  documented  by  the  laboratory  QC  coordinator,  and  the 
laboratory  will  provide  the  contractor  with  the  results  of  these  internal  audits. 

7.7.3  External  Audits 

The  contractor  project  QA  officer  or  designee  may  conduct  an  external  system  audit 
of  the  laboratory  during  the  performance  project  samples.  This  audit  would  evaluate 
the  capabilities  and  performance  of  laboratory  personnel,  items,  and  activities.  It  also 
documents  the  measurement  systems  and  identifies  and  corrects  any  deficiencies.  The 
contractor  QA  manager  acts  on  audit  results  by  documenting  deficiencies  and  informing 
the  contractor  project  manager  of  the  need  for  corrective  action.  The  contractor  project 
manager  may  suspend  operations  until  problems  are  resolved.  If  conditions  adverse  to 
quality  are  detected,  or  if  the  contractor  project  manager  requests  additional  audits, 
additional  unscheduled  audits  may  be  performed. 

In  addition  to  the  contractor  audit  of  the  laboratory,  various  state  and/or  federal 
agencies  may  conduct  an  audit  prior  to  the  commencement  of  the  project,  and  may 
conduct  additional  audits  as  deemed  necessary.  The  frequency  and  schedule  of  any 
such  audits  will  be  established  by  the  auditing  agency  and  coordinated  directly  with  the 
laboratory. 

7.7.4  Performance  Audits 

Laboratory  performance  audits  may  be  conducted  to  determine  the  accuracy  and 
implementation  of  the  SAP  by  the  contractor  QA  manager  or  designee  prior  to 
initiation  of  field  sampling.  Unplanned  audits  may  be  implemented  if  requested  by  the 
contractor  project  manager.  In  addition  to  in-house  performance  audits,  the  laboratory 
may  also  participate  in  interlaboratory  performance  evaluation  studies  for  different  state 
or  federal  agencies.  The  contractor  project  QA  manager  will  act  to  correct  any 
laboratory  performance  problems. 
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7.8  PREVENTIVE  MAINTENANCE 


7.8.1  Procedures 

Equipment,  instruments,  tools,  gauges,  and  other  items  requiring  preventive 
maintenance  will  be  serviced  in  accordance  with  the  manufacturers'  specified 
recommendations  or  written  procedures  developed  by  the  operators. 

7.8.2  Schedules 

Manufacturers'  procedures  identify  the  schedule  for  servicing  critical  items  in  order 
to  minimize  the  downtime  of  the  measurement  system.  It  will  be  the  responsibility  of 
the  individual  operator  assigned  to  a  specific  instrument  to  adhere  to  the  instrument 
maintenance  schedule  and  to  promptly  arrange  any  necessary  service.  Servicing  of  the 
equipment,  instruments,  tools,  gauges,  and  other  items  will  be  performed  by  qualified 
personnel. 

The  laboratory  will  establish  logs  to  record  maintenance  and  service  procedures  and 
schedules.  All  maintenance  records  will  be  documented  and  will  be  traceable  to  the 
specific  equipment,  instruments,  tools,  and  gauges.  Records  produced  for  laboratory 
instruments  will  be  reviewed,  maintained,  and  filed  by  the  operators  at  the  laboratories. 

7.8.3  Spare  Parts 

A  list  of  critical  spare  parts  will  be  requested  from  manufacturers  and  identified  by 
the  operator.  These  spare  parts  will  be  stored  for  availability  and  use  in  order  to 
reduce  downtime  due  to  equipment  failure  and  repair. 

7.9  SUBCONTRACT  LABORATORY  SERVICES 

The  laboratory  will  assume  responsibility  for  providing  all  analytical  services 
specified  in  the  laboratory  agreement.  Should  it  be  agreed  in  writing  that  the 
laboratory  may  use  an  additional  subcontract  laboratory  facility,  the  primary  laboratory 
will  supply  to  the  contractor  the  SOPs,  MDL  studies,  and  QA  plans  for  the  other 
laboratories  that  are  used.  The  laboratory  will  be  responsible  for  communicating  all 
analytical  guidelines  and  QC  requirements  of  the  project  to  these  laboratories.  The  QA 
officers  from  both  the  primary  laboratory  and  the  contractor  will  monitor  the  data  from 
subcontract  laboratories  and  correct  any  QC  nonconformances. 
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Distribution  statement  for  AFCEE/ERT  reports 


Page  1  of  1 


Walton,  Norman _ 

From:  Hansen,  Jerry  E,  Mr,  HQAFCEE  [Jerry.Hansen@HQAFCEE.brooks.af.mil] 

Sent:  Tuesday,  August  08,  2000  10:16  AM 

To:  'nwalton@dtic.mir 

Subject:  Distribution  statement  for  AFCEE/ERT  reports 

Norman,  This  is  a  followup  to  our  phone  call.  The  eight  boxes  of  reports  you  received  from  us  are  all  for 
unlimited  distribution.  If  you  have  any  questions,  you  can  contact  me  at  DSN  240-4353. 


08/08/2000 


